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CF SOLIDS WITH GASES OR SOLIDS
IZERS, AND APPARATUS THEREFOR,

Application filed February
To adl i domiit snay conecin
Be it known that 1. Jacon K.
3

N
ot the

States. residing at

York, connty of
rle, have invented
mprovements in
3 in the componnding of
»solids with solids and

i nited

[

o
mo

Ly
L
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therefor, and the products resulting there-
from. of which the following is a specifica-
tion

mvention velutes to an electrical
in the process of componnding of
with gases. including solids with

1er solids and gases or either theivof and
rithont Dgunid solutions, and o the appara-
tus therefor and the products thereof: and
is Hlustrated hercin by or in the manufac-
ture of fertilivers of
nents with
objects: the electrification prior to the com:
pounding, of the several components by
means of friction and heat and eurrent elec-
tricity; and the attaluing of the compound-
ing by electric forces or stress including

electric  adsorption and  electric reaction
forees in addition to ordinary adsorption
and ahsorption and chemical reaction an

fo =ave time in and cheapen
5. and toattain o producet
v honogenetty durability
ith diminished hveromeopic.
s are set forth im the speci-
fleation und cluims.
Tn part, this nvention cmbodies 71
ments npon parts of my Letters
LASRT00 and 1833501 of March 16, 1920;
and 1334590 of MMarch 23rd, 1920: and
13383052 and 1328358 of April 27th, 1990,
As a process. generally stated, my inven-
tion consists, in the compounding of a solid
and a gas component. in snitably drying and
pulverizing the solids and in ionizing the
gases by well known methods, and thereby
amdd theveupon separately electrifying or

e

TOVe-
Y
E NG,

in

conferring an clectric or electrostatic charge.

frictional charge or additional charee
upon each component, as by thermal emis-
sion of clectrons therefrom, and the ground-
ng of gnel sinns: the components heing

dof o igns and of Wigher po-

3
[OX1

Gpecifiration of Letters Patent,

sundry hasic compo-’
nitrogen from air: and has for ite

Patented May 10, 1921.

Serial Ho. 356,708,

tentral in the positive than in the negative;
and thereupon bringing and forcing the
pewders into suspension in and while mov-
ing with the gases under suitable pressure
and temperatnre and velocity; and then

withdrawing or separating the resulting

compounds it fused or powder form -or both
from the waste and uncombined gases, all
under insulated conditions, and under air-
free conditions.

And similarly proceeding in 4the com-
pounding of a solid with a different solid
and with gases: that is to say, my invention
consists advantageously in separately pul-
verizing each of the solids, and in ionizing
the rases; and then separately electrifying
each component. the different powders be-
g clectrified with opposite signs, with the

- bighést ipotential in the positive. all while
separately forced into suspension in a por-
tion of said moving gases, advantageously
previously electrified with sign opposite to
the particular solid suspended therein and
with different potentials; and thereafter
blending the different powder suspensions,
oppositely electrified, together with the gases
and a secondary supply of gases: and then
withdrawing the resulting compound from
the uncombined or waste gases; all under in-
stlated conditions: and with snitable pres-
sure and temperatures and due motion.

. And, in some cases, where a eatalyzer has
been heretofore used to aceelerate reactions
between like components, T may likewise
use such but advantageously in dry pow-
dered form and suspended in the gases simul-
taneonsly with the solids to be compound-
el And from the crude mixed product
thus attained, I separate and remove the
catalyzer substantially as at present, or
otherwise.

My process stated in au alternative form
includes and is specifically illustrated here-
in, in part, by a process for fixation of nitro-
gen from air or producer gas and the like

by compounding same, with a suitable basic.

solid in powder form by the method above
generudly stated. ]

RER . .

Additronal novel amplifications or alter-
natives of steps of the process are set forth
in the yemainder of the specification and
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As a product my invention in general,
consists of a compound product illustrated
by a compound fertilizer, with fixed mnitro-
gen gases, and the like, compounded by elec-
tric and heat forces of a basic solid com-
ponent or components in, pulverized form
llustrated by a calcium oxid or mono calcic
phosphate or calcium carbid or cyanid or
other fertilizer basic solid, and a gas, illus-

trated by nitrogen gases, each separately:

electrified, of opposite signs, prior to the com-
pounding; and thereby attaining increased
density in the compounded molecule which in-
creased density results in increased stability

and duration and decreased hygroscopicity ;.

and further attaining increased homogene-
ity and increased amount or per cent. of
nitrogen fixed through the compounding of

the solid in powdered form while suspended

in and moving in the gases under insulated
conditions.

As a product my invention comprises a

solid compound, advantageously in pulver-

ized form for fertilizer or other use, com-
prising solid components electrically com-
bined and compounded with gases, the con-

stituents of the compound comprising the -

combinations -and molecules from or of
chemical reactions, and of adsorptions, and
of molecular associations of said molecules

-and the like, each and all electrically acti-

“wated and electrically compressed whereby

85

49

increased per cent. of nitrogen ig fixed and

“whereby ‘increased density, stability, dura-
Jility, homogeneity and decreased hydro-

scopicity are attained in the molecules and
particles of the product.

By the term “of increased homogeneity,
density, stability, durability, and of de-
creased hygroscopicity,” and increased per

- cent. of nitrogen fixed and the like, I mean

45

50
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increased or decreased as compared with a
compound product as.-now made of and from
the same components or compounds, but
without the prior electrification of the com-
ponents as described, <. e., before the bring-
ing the components together as in present
processes; and including those present pro-
cesses, as in sundry electric furnaces, where
an electric heat is applied to a mixture of
the components; the broad distinction be-
ing that in my improvement, I electrify
one or both or all components separately
and oppositely and with one sign only be-
fore the compounding, and in addition as
described. with the solids in powder form
suspended in the gases; and all under in-
sulated conditions, : .

. This invention practically applies and.
adapts with improvements, the following

principles of physies; towit:

(1) :The ‘electrical principle that when
particles under insulated conditions are
brought into contact with the extension of

one paole of a sufficiently high voltage source’

whether on’ an insulator or semi-conductor

1,377,558

of constant or direct current electricity, the
said. particles leave the said contact electri-

fied with a charge like that of the contact -

pole, and with varying degrée of rapidity
depending upon their electrostatic or elec-
tric capacity and resistivity or conductance
influenced by temperature and in some cases
by pressure and the velocity of molecular
impact, ‘

_in my improvement, I adapt this prin-
ciple “to C. advantageously; of low
frequency about 16 cycles by providing
means of grounding of one alternation, of

“each” cycle, and means of contacting with

the other or non grounded alternation of
each cycle, under insulated conditions.

(2) The electrical principle that there is’

an emission of electrons from hot botlies and
metal surfaces and the like, either ‘positive
or negative or both, depending upon the
temperature, the nature and form of the
body and influenced by an electric force;

78

80

85

and the hot hody being left with charge op- v

posite to the emission ; and similarly. .
(38) That a static charge is" attainable
upon a2 particle by due. friction, with the

simultaneous emission of an obposite elec-

tron. .

1 advantageously avail myself herein of
these principles and property of hot bodies
and of friction in combination with the
preceding principle, and the grounding of
the thermal or emitted electrons from a
compoenent, it being more economical in gen-
eral to develop electrical chargas direct from
heat and from friction, than from electrical
current; and also because high temperature
is often advantageous to effect chemical re-
action or the like, and is preferred by me
unless high temperature is detrimental
otherwise.

The preceding and following principles
are elucidated by and in“the electron theory

80 .

95

100

106

efficiently described, by well known scien- .

tists. In accord therewith and authorita-
tive writers since 1913, I apply the word

110

electron to bath +- and — electrons, and using

the term positive electron and negative elec-
tron herein. ’

I also take cognizance of, and adapt herein
sundry additional electrical principles in-
volved in the said electron theory to wit:

(4) The atom consists of a heavy posi-
tively charged nucleus or matter with free
positive electron or electrons, in number. ap-
proximating half its atomic weight about
which are grouped-enough negative electrons
to render the whole neutral.

(5) An electrical charge wherever found,
or' conductor, from any and every source,
whether in electrolytes in solution, or gases
or metals, or elsewhere, consists of an exact
number of specks of electricity or electrons,
positive or negative, which in static phenoa-
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bna or state, ave scattered over the surface
at rest with reference to each other; and in
current, are drifting along the conductor.

(6) In metals the mobility of negative
electrons is about 100 to 200 times that of
positive electrons.

In electrolytes, in sclution, the mobility
of negative electrons is about 10 times that
uf positive electrons.

7} Positive electrical charge or positive
electrons, may be regarded as an actnal en-
tity which is always associated with matter,
whose mass is not less than that of the H
atom : :

Negative electrical charge or negative
electron is an actual entity alike for all kinds
of matter and which may exist independ-
ently of matter and as though of a mass of
about vy that of the H atom.

{8) A positive charge on ratter may be
due either to the addition of or adsorption
or absorption of positive electrons thereto,
or thereon: or to the emission or withdrawal
therefrom of a definite quantity of negative
slectricity or negative electrons; or both.

A negative charge on matter may be due
either to the addition of or absorption or ad-
sorption of negative electrons thereto, or
to the emission or withdrawal therefrom of
positive electrons; or both.

My improvements in compounding em-
hody or add the electrical adsorption force,
¢. e. increased adsorptions through the ad-
ditional superimposed electric or electro-
static charges of adsorbed electrons, advan-
tageously negative from an exterior source
of supply; or conversely by emissions of

electrons advantageously negative from the

componént to an exterior eontact material,
and" due grounding through low potential
current contact.

As an apparatus, my invention generally
stated, eomprises, means of pulverizing the
solids separately ; with means of ionizing the
gases, separately; with means of transport-
ing and blowing the powders with jets of
streams of gases into suitable retorts or elec-
trifier conduits and compounding vessels
and the like; with means of attaining the
electrification of the powders separately by
the application of friction in the pulverizers
or in said retorts and the like, or both; with
means of heat also applied thereto; with
means of applying unipolar current elec-
tricity’ to the electrifier conduits and the
like, and grounding by unipolar contact
from 'each component and conduit sepa-
rately and through the conduit, either both
thermal and frictional emissions of posi-

60 rtive electrons anly or negative electrons only,

theveby leaving, the atoms, molecules or par-
ticles alectrified ,respectively negative only
or positive only; and with means of uni-
polar contact to simulianeously or thereatf-

"85 ter further slectrifying«or surcharging the
= o & - ol ]

components separately with additional like
electrifications, 4. e¢., additional negative
electrons only, or additional positive elee-
trons only; with means thereafter of com-
pounding the oppositely electrified powders
and gases in suifable vessels, the final com-
pounding vessel being advantageousiy di-
electric; with means of heating the com-
pounding vessel; with means thereafter of
withdrawing any resulting compounds from
the vessels both fused and in powder form,
and separately withdrawing the non-used
or uncombined or product gases; with means
of controlling: and regulating threughout
the temperature, pressure, velocity, or de-
gree of motion and the electric supply; and
all under insulatedr conditions, with dielec-
tric supports for all the apparatus

As a part of the apparatus of my inven-
tion, and which I call the electrifier appa-
ratus and which alone is also applicable to
sundry present or existing apparatus for
similar compoundings, my invention gener-
ally stated comprises a constant current sup-
ply circuit of electricity advantageously di-
rect current, of snitable voltage and amper-
age, with means of earthing one pole there-
of, and simultaneously electrically connect-
ing the other pole thereof, to a suitable con-
duit or plate or the like, of conductor or re-
sistor material; with means of forcing the
materials in powdered form or gases or both,
into, through and out.of the conduit: and
with an extension of the non-grounded ter-
minal wire, advantageously in the form of
a flat ribbon wire, which I call a trailer
wire, through the length of the interior of
the conduit; with a rheostat, ammeter, volt-
meter, pole changer and circuit breaking
switch n the said circuit; with means of
increasing the difference of potential in the
said circuit advantageously by means of

- the rheostat at and near the conduit: with

insulator supports for all connecting appa-

ratus; with dielectric joints in connecting i

ripes.

! And where A. C. is used as hereinafter
deseribed, in Heu of the D. (. in the above
combination, then, for grounding positive
or negative electrons only, I advantageously
use the interrupters or interrupter - selectors,
and the operating mechanism therefor to
eround the positive or negative alternations

only as described in my Patent No. 1,334,590, .

and more especially as illustrated in Figures
7 and 8 and 9 and 10 of said Patent No.
1.384,590; and T use the non-grounded alter-
nation for electrifying by contact substan-
tially as with above D. C. combination.

Additional novel amplifications or alter-
natives of the apparatus, process and prod-
uct, are set forth in the remainder of the
specification and claims. )

By the term electric supply eircunit, I mean

a metallic circuit of which the earth forms
)
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no part excepting as herein stated. This
constitutes what I call thé electrifier supply
or circuit, -
The D. C. supply may be a storage battery
5 or a D. C.-dynamo or a battery of numerous
cells or a D. C. motor generator set, in con-
nection with a standard lighting and power
electric system or source of supply; or the
equivalent.

10 Where the available supply is only alter-
nating current, I advantageously convert
such to D. C., by well known means such
as a rotary converter or motor generator set
or rectifier, or the like and with a previous

15 step-up transformer, to first attain a high
voltage with a continuous and steady poten-
tial; or a pulsating unidirectional” current
of great regularity. »

Ig may also use an A. C., as herein de-

20 scribed, advantageously reducing its fre-
quency to 16 cycles, and increasing its voltage
to high voltage, as hereinafter. described.

I may-also use the current from a static,
frictional or influence machine or the like by

25 grounding either its negative or positive
pole, the other being connected with the elec-
trifier conduit and the like.

Where a source of heat sufficiently high

to attain emissions of electrons is employed

3¢ as_herein described, then I may use low
voltage advantageously five to fifty in the
electrifier circuit for mere grounding of the
thermal electrons; and likewise from fric-
tional electricity; otherwise for surcharging

35 or further electrifying, without heat or frie-

' tion I advantageously use high voltage; in-
fluenced also by the time of contact, the area
of the contact surface and its amperage, and
velocity of the moving material. =

46 By suitable voltage I mean and include
the ordinary commercial light and power
electricrsupply systems of 110 to 220 V.

By resistance, or rheostat, I mean any de-
vice heretofore commonly known as a re-

45 sistance, used for operdtion, protection or
control of a circuit. -

In connection with the use of resistance
R Figs. 1 and 2 in the supply circuit, to
attain drop of potential at the electrifier

50 contact surface, for surcharging or electrifi-
cation purposes, the amount of current flow-
ing in the circuit is not diminished thereby ;
the volts lost equal the number of amperes
multiplied by the number of ohms of the

55 resistance; therefore I advantageously use
in the circuit a voltage as above stated or
in excess of the latter multiple, with its R
increased by the number of ohms resistance

" in the remainder of the circuit. :

60 I advantageously regulate the amperage,
'advantageously continuously supplied or re-
newed, by the area of the electrifier surface
of contact, advantageously providing about
one fo ten amperes or more per square foot,

65 per second-of time of contact, to attain in

-in the non-grounded terminal.

1,377,555

the moving atom of material, an electro-
static charge of one millionth of an ampere
or its equivalent number of electrons or E.
S. unit or coulombs, or multiple thereof, de-
pending upon the velocity or time of con- 7o
tact; and influenced also by concentration
pressure and temperature; and the amount
of material to be electrified.

I advantageously use a contact pressure .

“of about two pounds per square inch; and 75

a velocity for the solids advantageously in
the conduits of about, one inch per minute,
or less,—the shorter the conduit, the longer

Iime or less velocity.

I advantageously use a higher voltage or 80
up to double voltage for positive electrifica-
tion as for negative; and I advantageously
so do by increasing the resistance through or
of a rheostat in the circuit advantageously-

Or I in- 85
crease the voltage at the source. Thereby T
increase the potential of the positive com-
ponent as compared to. the mnegative com-
ponent; and such increase is advanta-
geously in excess of the dissociating voltage 90
of the compound or product plus the resis-
tivity of the envelop of gases used; and
with the effect that when such components
meet or contact in the compounding cham-
ber, and sometimes in the conduits and 95
under insulated conditions, a compournding

of the oppositely charged components takes
place, electrically activated by having the
potential of the one component higher than
the other, and which may be described as 100
electrical catalytic action; such compound-
ing may be a chemical reaction where the
components have a chemical affinity for
each other; or it may be an adsorption; or

an absorption ; or the like; and in some cases 105
accompanied by molecular association; and
which may be determined by an empirical
test and analysis.

If from any cause, such compoundings do
not amply and quickly result, then it will 110
be advantageous to increase the voltages;
cr the temperatures; or to conduct the com-
pounding in an A. C., field in the compound-
ing vessel, under insulated conditions as de-
scribed in my aforesaid patents.

By the term insulated conditions, I mean
and include, the supporting of the apparatus
on dielectric supports, advantageously
water cooled; and advantageously the in-
closing of the exterior of the apparatus, 126
electrifier conduits, connecting piping, ete.,
with an envelop of dielectrie covering or in-
sulating paints and cements and the like;
and the use of dielectric joints in connecting
piping; and such insulation being sufficient, 125
because the electric current proper sticks
to and seeks the easiest route towit: the
electrifier supply circuit described, though
a convection current of the one sign, or what
may be called a unipolar convection. current 133

115
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by contact of moving particles, of the ma-

energy, or force impressed by physical agi-
tation or blowers and the like, und which
force often results in a particle preferably
taking up or adserbing another particle of
like sign, which may vesult in molecular
assoclation and the like, or may result
merely in- increasing the number of like
electrons on a particle, increasing its static
charge. ‘

As an insulator material, wherve high tem-
perature is employed, I advantageously use
boron nitrid, which does not lose its insulat-
ing property, at the greatest heat used
herein. »

By the .term compound, or compound
product, or compounding, 1 include the
products of chemical reactions, of molecalar
associations, of adsorptions, of absorptions,
and the like, of the components, and mix-
tures or combinations of such products in-
cluding alloy-like mixturcs and blends and
solid solutions of moelten fused particles,
of and with any such.  And the vessel or
chamber, or any conduit performing the like
function in part, I include in the term com-
pounding vessel.

By the term gases herein, I include vapors
and sprays.

I do not restrict the general process to
the particular electrical means, curvent or
apparatus as described for attaining electri-
cal charges on any material but may use
other electrical means.

T attain this invention by the mechanism
illustrated in diagram, in the accompanying
drawings, and showing the application there-
of to present processes and apparatus; and
in which similar letters and numerals refer
to similar parts throughout the several
views; to wit:

Fig. 1is a diagram of the electrifier appa-
ratus from D. C. source, with a motor gener-
ator and frequency converter and step-up
transformer and rotary converter in the
cireuit to attain D. C. high voltage, as ap-
plied to an electrifier conduit. kN

Fig. 2 is a dizgram of the electrifier appa-
ratus from A. C., source with a ghunt there-
from having an interrupter therein for
grounding only positive or negative elec-
trons. '

Fig. 3 is a dingram of vertical longitudinal
section of the apparatus in applying the
process to componnding solids, such us Ca0
or (aC and the like, with lorirad gases such
as N, where the former emit negative clee-
trons by heat; and in combination with elec-
trifier Figs. 1 or 2.

Fig. 4, ditte with alternative means where
the solids such as the phosphates emit posi-
tive electrons by heat and by friction: wid in

combination with applying the clectrifiers

¥igs. 1or 2.

553

Fig. 5, ditte with alternative means where
ond of the solids emits negative electrons

‘and another solid to be compounded there-

with (in addition to gases) emits positive
electrons by heat and by friction; in combi-
‘naﬂjpn with applying electrifiers Figs. 1 or 2.

- Fig. 6 is a vertical longitudinal section in
(iiagmm, of a suitable apparatus for separat-
ing and collecting powders and pewder prod-
ucts of different sizes, applied to and in con-
nection with the exit end of any compound-
ing vessel or furnace and the like.

Fig. 7 is, in diagram, a vertical longitudi-
nal section of 2 type of powder and gas jet
injector nozzle, with electrifier Fig. 1 ap-
plied fo the nozzle, with centrifugal in the
mouth of the twyer or nozzle.

Fig. 8 is a diagram of a vertical section of
walls of a heating furnace supporting oue
joint of electrifier conduit of Figs. 3 or 4
or 5. . :

IMig. § is a diagram of a longitudinal sec-
tion of a shorter joint connecting two of the
joints of Fig. 8 and with a gas-blower nouzle
projecting therein.

Fig. 118 a diagram of the electrifier appa-
ratus comprising a direct current metaliic
circuit of which the earth forms no part, as
from a direct current generater D. C. G.
with leads — W’ and W', or dynamo or
storage battery and the like: and with a cir-
cuit breaking switch 8’ to cut out the supply
when not eperating; in combination with a
motor generator set M. (5. and the like to
convert said primary D. C.) into a primary
A. €. of low frequency, advantageously of
16 eycles per second, advantageously of sin-
gle phase and symmetrical; ov if such is not
of 16 cycle, then I advantageonsly provide a
frequency converter ¥ C with a double pole
switch 8, which when manually closed,
throws ¥ C into the cireuit of the primary
converter A, C.; as shown, nreceding the
transformer; and in combination with saiwd
primary A, O, T previde a step-up adjust-
able transformer 88 to transform the low
voltage supply such as the A, (L converted
from the 1. C. (3. or 2 storage battery or other
continuous current supply which may be
that of the usual city lighting or power sup-
ply of about 110 V. or 220 V. T traneform
such to high voltage advantageouslv about or
over 220 V. for negative electrification, and
when the positive pole is to be grounded as
heréafter explained; or about or over 440 V.,
for posibive eleetrification; and thereafter, 1
provide in further combination with said
transformed or secondary high voltage AL
a second rotary converter R © or the like
to transform such A, . $o a secondary diveet
current supply current —e, 0 of whount
such high voltage, and which is the . C. in
tact applied for the electrification and
erounding herein desceribed: and for such
latter purpose, I further provide in combina-
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10

tion therewith, the pole-changer switch P. C.,
manually adjustable, to ground the positive
or negative pole or lead, the other opposite
pole or lead being simultaneously connected
with a rheostat R; and with a manually
tripped . circuit breaking switch S and a
clamp C E for clamping and electrically
connecting the lead w to a suitable electrifier
conduit P (with insulator sapport I,)
through whici: the powders or gases and the

- like are duly forced for slsctrification there-

15

20-

of by what I call unipolar contact with P,
and as hereinafter described; and the said

- lead wire w is further provided with an ex:

tension thereof advantageously as a ribbon
wire or the like baffle wires of resistor mate-
rial, H projecting into the conduit P
throughout its length advantageously heated
by the current. In said secondary D, C., cir-
cuif, I advantageously provide an ammeter
A and voltmeter V and a.galvanometer, in
the grounded terminal line —w as shown, or

_ in the non-grounded terminal line <. -

25.

30
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The P. C. as shown is adjusted. to contact
with 5° and % the — and + leads respec-
tively, thereby to ground the negative, and
for carrying the positive to P when S is
closed ; and when P. C., is changed to contact
with buttons 2% and b', the reverse connec-
tions are made, namely the positive is
grounded and the negative carried to P.

For hot conduits, under 300° C., I advan-
tageously use a conductor metal for making
the electrifier conduits to facilitate the
grounding of the thermal electrons emitted
from the powders; and for that thereby a
most extensive surface for contact is avail-
able; and likewise where the conduit or a
second electrifier conduit like P* Fig. 5 or
B? of Fig. 4 is intended also to further sur-
charge the powders or gases respectively.
For temperatures over 300° C. I may ad-
vantageously use a vitreous material or the
like oi a dielectrie, which will not fuse or
leal at the said temperature.

And when from any cause the electrifier
conduit is made of a dielectric material such
as stoneware, which I advantageously use
where highly heated and where emissions of
electrons are not desired from the conduit to
the material passing therethrough,then the
ribbon or the like metal extension wires H
of Figs. 1 and 2 or a number of such wires,
in the cireuit w w” as shown act electrically
like the metal conduit as described. And
such extension is advantageously of thin flat
wires of resistor material electrically heat-
ed by a shunt from the current. T include

such “extension” in the term “conduit piate
and the like” herein and in the claims.

I advantageously connect to and as part
of H at the end within the conduit, a coarse
woven wire screen or baffle sereen ‘as of ni-
chrome wire, H Tig. 8 of about 10 mesh
which will permit the ready blowing there-

_such
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through of the powders. And in some cases,
H may be made of a wire which acts
catalytically. . o

In my Patent No. 1,334,590 Fig. 10 and

part of Fig. 9 is an improved apparatus ad--

vantageously in the ground line for forcing
to earth with'additional force than a mere
ground line only, the freed thermal. elec-
trong and the like; and likewise advarta-
geously used herein. :

Further amplifications of D. C., electrifier
apparatus are described in the above patent.

Fig. 2 is a diagram of the A, C., electrifier
apparatus proper where A. C., is used; A.
C. G. is the alternating current generator or
gource of A. C. supply and which is advan-
tageously of low frequency 16 to 25 cycles;
for higher cycles, a frequency converter, not
shown, is advantageously used to reduce to
16 cycles. w!, w?* are the metal wires of
the circnit; 8’ is a manually tripped double
pole circuit breaker switch; 88 is an adjust-
able transformer to raise the usual city sup-
ply voltage of 110 to 220 V. or the like, to
any desired high voltage, advantageously
over 220 V. for negative and over 440 for
positive; or less where external heat’is used
as herein described. Where the object and
tunction is merely to constitute the earthing
means of electrons emitted by heat from
the powders herein described, and the like,
no transformer is needed and such can be
cut out entirely, and the ordinary voltage
of the lighting or power supply of 110 V. is
ample; or even as low as five to 60 V. is
ample. .

11 represents impedance, and 17 capacity
an adjustable condenser, R a rheostat, A an
ammeter, and V’ a voltmeter in the A. C.
circuit; C E is a clamp or the like electrical
connection attained as by brazing or solder-

“ing to the circuit wires w and w’, electri-

cally connecting the circuit to P, the electri-
fier conduit or retort and the like when of
metal; and when the conduit is a dielectric
then w—7’ are extended into the interior of
P7 in the form of a flat ribbon or double wire
H or the like woven wire baffle advanta-
geonsly made of a resistor like nickelin wire,
which will not obstruct materially the flow
of materials through the conduit; and which
can be heated red-hot or higher by the cur-
rent.. “When thus heated H performs the
function. of the electrifier contact or of the
metal electrifier conduit herein described.
I inehwde such extension ¥ in the term
“conduit plate and the like” in the claims.
This trailer extension is also advantageous
when the conduit is of metal, though not
so essential. * and w* are the metal
wires of a shunt circuit from the main cir-
cut w0 w’; and in which ® and w* shunt
circuit is the interrupter X details not
shown, same being described in and illus:
trated in Figs. 7—8-9-10 of my Patent
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No. 1,334590; or any equivalent device
which may be called a selector or interrupter
selector manually permanently adjustable to
select or pass therethrough to ground,
through wire w% only positive or only nega-
tive electrons and alternations in synchro-
nism with the like 4 or — alternations of
cycles of the A. €., in the said principal,
or frequency circuit. '

In the A. (. electrifier Fig. 2, T advan-
tageousty use two step-up transformers to
attain high voltage towit: 88 and 88', the
former duly wired to attain the higher volt-
age, advantageously double, for positive
electrification than the latper 88’—for nega-
tive electrification; and with an additional
double switch 82 in the leads 20 and w’ from
88"-—so that thereby w* and w* may be en-
tirely disconnected from the cireuit; and
likewise with an additicnal double switch
S* in the leads {rom transformer 884-. The
switch-board of 8 has six contact points or
battons 1—2—3-—4-—5—6, of the wires; and
two butiens &7 and ¥ of the double swilch
Sty and two buttons, b° and 5™ of the double
gwiteh 82; and two buttons 5'° and b*t of
switeh 9%

T operate same as follows: The clamp C B
is duly fixed fo the electrifier conduit P
when the process of passing the powders and
gases through P is not in operation, switches
5t and 82 and 8% are thrown open, as shown
in Fig. 2; and when the powders and gases
are being passed through P, there are three
possible adjustments of the switches to meet
the requirements of the process; first: for
grounding fres electrons only, S* is adjusted
so that its buttons 3% and »* are in contact
with 1 and ¢ respectively, and in addition
the interrupter x is adjusted to ground
negative only or positive only depending
upont whether the thermal free slectrons in

bt

P be negative or positive. The switches 82
and & are left open excepbing when addi-
tional registance is wanted in the cireuid
wherenpon one or both are closed and where-
upon the step-up coll only of the trans-

former 15 in the civenit as resistunce—the
transformer itself not operating.

Second: For electrifying or surcharging
the powders in I positive, the switeh 9! is
adjusted so that its buttens 47 and 7% are in
contact with 3 and 4, and switeh 8% is closed,
and switch 52 is opencd and whereupon the
transformer 88-- 15 in the main cirenit and
the high potential advant usly over 440
velts 1s atinined, for att g the higher
potential to be given fo the pusitive powders
by contact in I’ {the negative being ground-
ed through the manual adjustment of X);
gtch increased volfage v slso wdvantageous
a8 a ground forcer to drive the selected de-
sived electron to earih,

& =

Third: For electrifying. or surcharging
negative, the gases as in B Fig. 3, or the

z

powders as in P® Fig, 5, the switch S* is ad-
justed so that its buttons 37 and 5® contact
only with buttons 5 and 6 respectively,—
and switch 82 is closed so that its butfons
0° and ™ contact with b** and »?; and
switch S* is opened; and interrupter X is
adjusted to ground positive only; and there-
by the transformer 88" only is in circuit to
give a high potential but only advanta-
geously about 220 volts or over or about half
the potential given to the positive.

It-will be understood that in lieu of using
two step-up transformers 88 and 88— as
explained, I also use only the one adjustable
step-up transformer 88, manually adjusting
it materially higher advantagecusly double
for positive than for negative; and omitting
entirely the 88’ or its operation excepting
when the use of its fine wire secondary coil is
desired as assistance and which aids in attain-
ing difference of potential; and for which
purpose 5% is closed while 8! is adjusted so
that its-buttons 47 and #* are in contact with
buttons 3 and 4 of adjustable transformer
88 ’

Moreover, the advantage of two separate
transformers may avoid confusion by a care-
less operator by marking the cne (88) posi-
tive and the other (88") negative.

For brevity, I hereafter call or designate
the whole apparatus of Fig. 1 as Et or D.
C.. E', and precede B with + or — sign
when applied with the positive or negative
pole grounded respectively. And likewise,
I hereafter call or designate the whole ap-
paratus of Fig. 2 as E* or A. C. E? and pre-
cede Il with -4 or — sign when applied with
the adjustment to ground only positive or
only negative emissions of positive or nega-
tive elecirons. ‘

And when the principal use of such ap-
paratus is as herein applied for grounding
suck emissiong from the moving powders
and the like, and which emissions are due
%o heat, generally not from electric source,
then I cail the apparatus of Figs. 1 or 2
with designation (G E! gr G E* “emission
grounder” or emission grounder apparatus
as distinguished from the name “electrifier”
or electrifier apparatus, when it is used prin-
cipally to electrify the moving powders and
the like by contact and when T use designa-
tion I or E?, or to emit electrons by con-
tact, which may be called unipolar contact,
to the moving powders from the fixed elec-
trifier conduit ¥ and the like. In the latter
case, a much higher voltage is used and
with the D. €. E* the 4 pole is grounded to
electrify the moving powders, ete., negative,
7. e.. mnegative unipolar contact. to cause
ithe emission from fixed P of negative elec-
trons where it is desired to have such taken
up by contact by the moving powder;

whereas on the contrary. in the former ease!

.

4. e., to act merely as “emission grounder”
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. tive as with phosphates.

8

of negative electrons emitted from the hot

moving powders as with CaQ, the negative

pole of the D. C., B! is grounded ; and con-
versely when the thermal emissions are posi-
And likewise when
A. C., E2 is used or applied as an emission
grounder of emitted negative electrons from
the moving powders, then the interrupter
selector is manually adjusted to ground only
the negative alternation of each cycle of
the A. C., as described.

The contacting and electrifying and sur-
charging of materials in the conduit and the
like, and the earthing therefrom of thermal
electrons or the-like, including ionized gas,
electrons by and through the electrifier ap-

“paratus as described or the equivalent, I

call unipolar contacting.

I advantageously electrify solid compe-
nents by friction in the pulverizing or by
heating same in powder form by contact
with hot surfaces at sufficiently high tem-
perature to cause emissions of electrons
therefrom, or by both; and I simultaneously
or instantly thereupon and thereafter
ground such emissions by the unipolar con-
tacting apparatus described; and thereby
the solids are left charged with the oppo-
site sign.

.And conversely I also electrify the pow-
ders by the addition thereto of electrons
emitted by heat from the contacting sur-
faces, advantageously of good conductor
metal. ‘

In Fig. 3 is shown the application of said
A. C. electrifier apparatus of Fig. 2, to the
U shaped conduit retort P whereof more
detail is shown in Fig. 8; heated exteriorly
by any hot blast system Y to high tempera-
ture advantageously 240° to 290° C. for iron
conduit and preferably 700 to 800° C. for
conduils of any material not fusing thereat;
the pulverized solids are blown with great
force after and upon falling from a supply
bin D, whence the powders fall by gravity
upon a nozzle N of a twyer T projecting into
P, through which nozzle is blown a jet from
gas-conduit B! of compressed ionized gases,
blown by a compression centrifugal blower
& or the like, from a suitable gasometer G
not shown in detail, or from source of gas
supply not shown, into and through pipe B®
and thence into a U-shaped retort or tube

‘Q C heated by gas biast Y,—being filled with

loose charcoal or copper granules to absorb
oxygen from the gases or air being forced

therethrough from J; and thence through.

a pipe B* and ionizer U V—an ultra-violet
ray lonizer, details not being shown, and
thence through the twyer T and nozzle N
into P, simultaneously there sucking and
projecting the powders from I into the
guses and which further carry and project
the powders against the hot mner sarfaces

t of the conduit retort P, supported on in-
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sulators I, (see Tig. 8), and heated ex-
_teriorly by hot blasts or ceal or gas or pe-

troleum or gasolene flames Y and the like.
A branch pipe B? draws additional ionized
gas from B and adyvantageously injects same
through jet nozzle N?into the upper or second
bend of the U retort, carrying the powders
into the compounding vessel or furnace V;
and into which V additional streams of sec-
ondary and principal supply of similar gas
is forced by several nozzles gf‘ supplied from
gas condult B by branch pipe B? precedin

U V, and leading to another ionizer ¥}’ Vg’
thence to a U shaped gas conduit B with
electrifier apparatus E? applied thereto to
electrify negatively and thence injecting the

76

78

80

gas only, into V through several nozzles N°

from branches of pipe B not shown; with
the addition of advantageously injecting
into B, and preceding the ionizer U’ V’ a

§6

spray of a basic salt solution; as hersinafter ™

described, to further assist in the ionization
and electrification of the gas; such spray

.is best introduced separately from the con-

duits for the electrification of the powders.
Insulator . supports I, are advantageously
hollow with means of cooling, not shown,
like water-cooled electrodes. ‘

The vessel V, is advantageously a closed
vessel furnace, further beated exteriorly by
well known means Y, to attain in the vessel
the desired compounding, or reacting tem-
perature; such temperature may be at-
tained in the electrifier conduit if made of
any metal or refractory material which will
not be injured by the high temperature,—
and in which case such conduit may also
constitute the compounding vessel.

The compounding chamber of vessel V, is
advantageously quite extensive, advanta-
geously over four times the volume of the
compressed gases and like a long reverbera-
tory furnace; and with the object of dimin-
ishing therein the velocity of the moving
gases with suspended powders by expansion

90

95
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106

110

into the large space and to thereby sometimes

facilitate the contact of the CaO with the
—N gases. ' _

For the electrifier condwits and com-
pounding chambers, I avold pure iron as a
material for constructing same on account
of the eatalytic effect of such in decompos-
ing the cyanogen compeund at very high
temperature; but steel or copper or other
metals named herein may be used.

The vessel V is advantageously of the
types either horizontal or vertical or in-
clined retort or furnace or kiln lined with
refractory insulation material and either
fied or rotatory; and practically air-tight,
dust-preof, water-proof, with means of
heating such to about 700 to 1400° C. prior
to starting -the compounding; and with

means of cutting out or stopping exterior.

means of heating where the heat of the re-
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action is ample to continue :hc process. 1%
1s cNdvan‘tzow us to regulate and contrel the

s

there is a commingling or mixing of the
gases with pressure “with the pov‘derb which

heat of the conduit to be less than the fus- torrether are blown and forced through the
ing temperature of the pow ders, 4. ¢., cal- connecting tubes and electrifier conduits

5 cium 805° C., lime 2565° . or the *Ompﬂ- into the compounding vessel V. 70
ature of the baclx actmn or ucwmpo sition In most cases I use .ulvant.w eously a sec-
of the product, ¢ 1400° ¢ for cyanamid  ondary and the principal supply of ionized
(/a"w .C bevond i hmn it disintegrates with and electrified gases under pressure, blown
freeing of the N; and the like. . direct into the coln')oumhnrr vessel V, using

10 In the compounding vesse] V, and also a part of the gases only at the pul\ erizer 75
where the conduits are lined with or made - and conduit for injecting the powders there-
of a dielectric material, the lining i 1s advan- through. g
tageously of refractory materi al to with- The object of grounding the negative elgc-
stand the high temperatures, such as Dinas trom or most thereof, emitted from the hot

15 brick or fused quartz, or a fu\cd mixture of = (a0 or the like by heat or friction, as here- 80
zirconia and quartz which remains gas tight —after stated, is to, attain the effect, so that
and non-porous at the high tunpe ature the remaining posjtive molecules or pow-
employed. As a dielectrie, boron nitrid has  dered par ticles which arve then positive, may
been found fo continue as an insulator at the more readily take up or compound with

20 the highest temperature employed. the ionized negative nitrogen gases or even 85

The electrifier conduits P and the like, neutral nitrogen gases when subseque’ltly
are, advantageously heated from e\terlor encountered or in C‘Ollt(lCt therewith in the
source of heat Y, by duly placing same in conduit P or an ensuing conduit, and more
a furnace, not shown, except at 50 Fig. 8, especially with the secondfuy and principal

25 like an enlarged muffle furnace, analwous negative gas supply in the compounding 90
to those now used for he: ating retorts to a . vessel V.
high temperature; and with like source of The provision or means indicated of man-
heat, advantaceously a blast lamp and the ually chqnfrmg the pole or cycle, 4. e., the

. like. O, where electricity is very low plus or minus -alternation of the A. C. to

30 priced, as Wheu generated by a near-by large Dbe grounded (and which proceeds automati- 95
water-power same may be heated elecu‘l- mlly after the one manual adjustment), is

cally, by well known means and which may essential for the reason that different L.mdb
mmul‘ca,mously constitute my electrifier cur-  of powders to be similarly compounded with
rents {or vice versa) of Figs. 1 or 2. gases by this process, emit different elec-

35 Aga general rule, when the electrifier con- trons, some positive and some negative at 102
duit of conductor or resistor material and high tempemtures thus the inorganic oxids
the like is heated to materially over 400° C,, emit negative electrons, whereas the inor-
both positive and negative electrons are ganic chlorids and also the phosphates emit
emitted; and one kind of electron is ground- po%ltne electrons; and the nitrates emit

40 ed, as cxpl vned by the suitable ad]ust- positive until converted into oxids after 105
ment of the B or E? employed, and the which only negative electrons are emitied;
other kind of electron largely further elec- and upon such emission the powder is left
trifies or surcharges by contact, the pass- oppositely charged. It will be understood
ing powders or gases, either nbutral or op-  there are minor exceptions to said general

45 p(;mn-lv charged, or in some cases, when of rule as for instance lead peroxid; all such 110
the same sign, due in part to its velocity or can . be readily determined empirically.
momentum overcoming the repulsion of like Therefore in the process with phosphates
charges. and the like, which emit positive electrons

In and for the treatment of the solid by adequateheat or friction, the above adjust-

50 components I may either first dry and then ments will be manually made to earth the 115
pulverize and store the powders in suitable positive pole of the D. C. T*; and the posi-
bins D? feeding inte bin I by gravity and tive alternations of the.cycles of the A C.,
endless screw propeller p s a well known K2, where the latter is duly applied as de-
method with details not 5hown, and thence scribed.

55 feed by gravity as wented info the electri— When the solids are pulwn/ul as at pres- 120

~ fier conduit P per the nozzle N of twyer T ent and stored in bins as in D%, Fig. 8, Lefore
blowing the powdels and gases into same feeding therefrom as descubed or h‘om D
as shown in Fig. 3. Fig. u.——-I advantageously exhaust air and

Or (2) I may dry and then pulverize the moisture therefrom by well known means

60 solids only as w: mted and by a‘ type of not shown as by closing same and connect- 125
pulverizer as shown at 16 Fig. 4, and 18 ing with a vacuum pump or vacuum cham-
Plo 5, with a blower @ injecting the pow- ber; and then cut out the latter hefore open-

ers mixed with gases, direct into the elec= ing a suitable valve v, whereupon the pow-
trlﬁer conduit P thmugh suitable.nozzles N der feeds into conduit P by gravity and .

85 of suitable twyers not shown. In such suction of nozzle N and its incoming gas. 130
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It has been demonstrated that there is a
most marked emission of negative electrons
from Ca0, and other basic oxids on a
eathode electrode when heated between 700
to 800° C., though commencing to emit such
at 240° ' .

Tt is immaterial how such heat is attained
whéther clectrically or by the application
of an external hot blast.

In my process, I advantageously attain
such heat by external hot blast for the rea-
son of its economy, applied in a suitable
furnace, to the exterior of the conduit or
retort through which the powder is blown:
or I may so do by heating the metal conduit
or retort acting as a resistance in series in

* the electric circuit described when carrying

20

[\
ot

a large current; or I may use both; or. [
advantageously use the former method to-
gether with the similar application of a
small current to the retort, for the purpose
of grounding the emitted electron (the nega-
tive in the case of CaQ as shown at —T&2 of
Fig. 3} and by bringing the powders vio-

lently into repeated contact with the heated

-conduit as described; the heat of the latter
spreads to thé powder and thus the CaO

" igin fact, when in contact, on the cathode

30

for the time of the contact, and at such time
emits negative electrons, the CaQ being
thereby lefi positively charged. Some of
said negative electrons are grounded in nas-
cent state forthwith when emitted by con-
tact with the adjoining A. C. electrifier sur-
face during the negative alternation, i. e.,

“when the surface becomes negative (which

40

45

50

55

‘powder, even thon

it does become 16 times per second when
the frequency is 16 cycles) and reaching
the earth therethrough and through the in-

térrupter selector X, previously adjusted

to. pass therethrough negative electrons
only. -
Again come of said negative electrons are
neutralized during the ensuing positive alter-
nation of the cycle on the surface of contact
of the same conduit; (or of an ensuing posi-
tive section of conduit where such is used as
Pt of Fig. 5). Again some of said emitted
negative electrons may be taken up by the
ionized gases surrounding and carrying the
ioh such be negative, for
the reason that the kinetic energy of the
moving particle of. gas mbre than counter-
balances the repulsion of like charges.
Again some of saidemitted negative elec-
trons recombine with some of the positive
CaO powders, but such may again be emitted

. and grounded on Subsequent contact of the

powders with the surface further along in

the conduit. Therefore it is advantageous to

use very long conduits. It is impractical to
state exactly what portion of the emitted elec-

trons take any one of the courses above indi-"

cated; such being influenced by the aceident of
different contacts due to the kinetic energy

1,377,553

from temperature and pressure and velocity
of motion and to the form of and length of
the conduit or retort.

The particles of CaO upon the emission
therefrom of negative electrons become
thereby positively charged and are carried
by the transporting gas accordingly through
the same conduit (and sometimes through a
connecting conduit) and thence into the
compounding vessel, V. Most of the gas to
be compounded therewith is introduced sepa-
rately and either oppositely charged after

ionization, ‘or neutral into the compound--

ing vessel; only a minor portion thereof
being used as may be necessary for the
transportation of the powder from its source
of supply to the same vessel; and this for
the reason that the positive CaO combines
with the neutral or negative nitrogen gases
to form calcium nitrate and ecalcium nitrite
and the like, and which fuse or melt at about
499° C.; and if a higher temperature be used
for the conduit as for instance 800 to 1100°
C. such will not fuse the Ca0 which will in
fact have its surface cleaned to combine with
N gases and the fused compound portion if
any may be periodically withdrawn from

“the bottom valve ' (see Fig. 8) of the

condpit P, to which it gravitates; or may be
blown onward like a spray by a blast nozzle
N2 (see Fig. 8) at or near ' and with the

"powders into the compounding vessel, for

withdrawal of the fused portion separately

from the bottom through doorways O, of.

the compounding vessel V like #rom certain
forms of reverberatory furnaces.

In cases where emissions from a component
are to be grounded, I may advantageously
construct the conduit of stoneware or other
refractory material, with the electrifier ap-
paratus applied thereto having the trailer rib-
bon wire H or E*or E? Figs. 1 or 2 project-
ing into the conduit P throughout its length,
i. e., I advantageously use such where re:
liance is placed entirely upon the external
hot blast: for hepting; and the electrifier
trailer is then used more especially to sarth
or neutralize the electrons from the CaQ and
the like powder. -The conduit is advanta-
geously placed obliquely, higher at one end
than the other, and made of several U shaped
sections with a hermetically sealed door not
shown at the base of the U or a suitable
valve and cock O, at the bottom angle to
withdraw therefrom periodically the fused
products into suitable receptacles to be cooled
and then pulverized for use as fertilizer or
other purpose. ) )

Or in lieu of thus withdrawing at O,, a
grs blast nozzle may be hermetically intro-
duced at O, or the like to further blow and
spray the fused compound from the conduit
into the compounding vessel V and thence
withdrown from suitable openings O, from
gutters or puddles in the bottom of the ves-
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her by gravity. The gas which acts as
s freed from oxygen before it is

» s enrrier of the powders as de-
seribed and ey be then used either in neu-
tral sint non-ionized,—or advanta-
geotsly in lonized state as described.

The heat employed does not ionize the
gas; and in sowe cases, I use it accordingly
non-ionized and in the manner described
for transporting the powders into and
throngh the electrifier conduit; and in such
cases there may be little or no combination
of the emitted thermal negative electrons
therewith, in the conduit. DBut in other
cases. where I use the ionizer to ionize and
negatively charge the gas, there may be
earthing of some of its electrons in the con-
duit; and again there may be compounding
of the N gases, in part, in the conduit with
some of the powdered positive CaO.

1t is advantageous to.introduce separately
most of the gases 4. ¢. all the secondary
supply of N gases, duly ionized and electri-
fied negatively into the compounding ves-
sel V as through several nozzles N° from
electrifier conduit B and another ionizer
U’ ¥V’ and branch pipes from B not shown,
to X%; such negative gases meet the powders
a0 electrified positively, and separately in-
troduced into V' and for due compounding
therein,

The conduite are supported on insulator
sléeves or rings I I, at the poipts of en-
ance into the vessel V,

I advantageously prolong the compound-
ing vessel by an extension like a long brick-
aast flue or smelting furnace dust flues be-
yord the furnace which flue of vefractory
brick lining may be several hundred fect
fong raised on piles with hoppers beneath
faeilities to discharge from the hoppers

and fa
into carg beneath.

As s siliea or fire-clay brick rapidly
wastes away, when in contact with a molten
; ce containing a large per cent. of
¢ refractorv linings used in the

e

compounding vessels are advanfageously
made of magnesite brick. ‘

“Fhe absorption, electrical adsorption and
chesnical reaction of the powders and gases
begins in the injector nozzle and continues
in the conduits and is completed principally
in the compounding vessel. When the pases
biown through the nozzle meet and inject
the powders, the commingling of the gases
and powder is followed by adsorption in
and at the nozzle if the temperature is suffi-
ciently high; and the reaction follows An
the compounder when its temperature Has
attained the reaction temperature.

Before commencing the injection, the
cofpounder is first heated to the reaction
temperature by well known means: and
such means are discontinued if the reaction

i

is exothermic. And if the heat of the lat-

ter rises above the point where there is a.

reveise ol dissociating action as for instance
1400° €. with cyanimid, then all external
means of heating are cut off ; and means of
cooling must be provided such as injecting
cold gases, ete., or utilizing cooling exterior
tubes; and additional powder injections sus-

pended until the chamber has ecoled to the

desired temperature.

The powdered products which may con-
tinve in powder form in the gases in the
compounding vessel are separated and col-
lected as described; or in other well known
methods of separation ensuing upon ccoling
of and retarding velocity of the gas as by
enlarged ensuing vessels and long flues, .vith
change of direction and introducing a
counter-blast toward end of flue of cold
gases, and about center of length of flue of
hot gases.

Fig. 6 is a diagram of a vertical longitu-
dinal section of one form of apparatus for
separating powders from gases, applied to
efd of compounding vessel V Fig. 3; and
also advantageously used likewise with Figs.
4 and 5. In the collection of the resulting
compounds in powder form, from the com-

" pounding vessel, T use any of the present

well nown apparatus for eollecting and
separating powders from gases and air, and
advantageously use a.type devised by Dr.
J. F. Mackey of the University of Kansas

for determining fineness of powders, as ex-

plained in Technological Paper No. 48 of
1915, page 20, of the U. S. Burean of Stand-
ards; and applied by me as illustrated in
Fig. 6 in combination with the compounding
vessel V; and in which F is a pipe, with
shut-off valve and cock, from the end side
or top of wvessel furnace V, for the exit
theretrom of powders in suspension in and
with compressed gases in V, and which are
blown therefrom into flue ¥ and sucked
therefrom into ‘'separator ‘chamber C, by =
blower of gas from B through nozzle N,:
and thence into separator chambers C, and
C,, being well known top and bottom coni-
cal shaped closed separator vessels, with con-
necting flue or pipe F, between C, and C,
with exit flue Iy from C, to chimney T,
for waste gases: or with a pipe F, from F,
with control valves F, to close exit to chim-
ney, and valve ¥, to open the way into F,
which carries the gases back to any of the
apparatus to be heated or for re-use at the
gas supply source ; and I advantageously pro-
vide between C, and chimney in F,, o U
shaped joirt or trap ¥, whose bottom has a
loose wad of fibers of glass orasbestosthreads

~or the like to cateh minute powders, and

which joint has a hermetically sealed door
M to give ready access to the U joint to re-
move and renew the wad and vemove the
few powders therefrom. A similar U
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shaped dust collector joint is shown in ig.
4 between C, and C,.

The cone of chamber C, is open at top,
and lies within C, as illustrated, the distance
between the two widening at the top, to
about double the width at bottom. Most of
the coarser powders drop out in C, and are
withdrawn with others falling in from O,
into suitable receptacles; any finer particies
clinging to the walls fall therefrom by gen-
tly periodically tapping the outer wall. A
powder withdrawai spout or the like with
valve, O, as shown is at bottom of end of
furnace, but such may be alternatively pro-
vided below C,as at O from pipe F, such O,
having a perforated or open wire catch-

- plate projecting into F. In F is a dielectric

joint D J. From the open spaces above C,
a large portion of finer powders drop out
and into C, and are removed from exit O,,
the finest powders are carried over through
¥, into C, and are withdrawn therefrom at

'O, Any of the powders still in suspension

are blown with the gases inte T, and are
stopped by the ‘wad in U shaped joint F,.
Suitable valves and cocks are placed at out-
lets G,, G, and O; to periodically withdraw
the powders therefrom. The coarser posw-
ders or grits may be reground for use as fer-
tilizers in some cases and in others are again
added to the original powders used in the
process. I-advantageously use a similar
system of separators and collectors as above
described for such regrinding; and advan-

tageously a battery of several such for sepa-

rating the original pulverized solids as such
come from the pulverizers, prior to storage
in bins.

It will be understood that any vapors as -

of metals and compounds thereof and the
like arising during the process or passing
off with the uncombined gases through F
and the like of Fig. 6, can be condensed and
separated and utilized substantially as at
present.

Fig. 7 is a diagram of a vertical longi-

tudinal section of a pressure powder and gas

injector of well known type, modified and’

with the nozzle N of gas conduit B ad-
vantageously of resistor material in series
with a metallic electrical circuit which may
be ejther It or B, or other current suitable
for heating the nozzle red-hot or over, where

- such is desired in combination with a powder

inlet conduit pipe P whence the powder is
sucked hy the jet of compressed gas from
pipe B and then projected either direct
Into an ensuing conduit not shown, or into
compounding chamber not shown; or advan-
tageously projected against the twyer frus-

tum of a cone T having at and in or near”

its mouth, a screw or propeller like blade 7,
perforated and electrically connected with
GE, with either plus or minus grounded,
depending upon whether - or — electrons

1,377,558

are ernitted by the hot powders. Such blade
60 further mixes and causes close contact
of the powders and gases on the electrified
surfaces of the blade and its perforations
while being Dblown therethrough. The
twyer I advantageously rests on insulator

‘supports I at entrance point to ensuing con-

duit or vessel. In some cases P is insulated
from N and B; but not so where high heat
would destroy the insulation and in which
case, the electrification of the powder only

is applied, that of the gas being neutral or

neutralized. Secondary and principal sup-
plies of gas may be blown by B, into twyer
T from its side. .o

I advantageously use a centrifugal serew-
like or propeller like blade in the mouth of
the twyer T &fig. 7 to attain a centri’ugal
whirling movement and intimate mixture of
the powders and gases.

And for injecting gases only or gases and
spray, I advantageously use the well known

centrifugal spray type of nozzle not shown; -

and in some cases also for powder and gas
injections. And further, I advantageously
make same of resistor material and electri-
cally connect same with the positive pole
of the electrifier apparatus with negative
grounded, in order to thereby further charge

.positive the basic powder and the like or

1ts blend with gases or the gases with sprays,
or the ‘gases alone, forcibly passing there-

through; and conversely I electrically con-
nect' the nozzle N for the carbon powders”

and the like or its blend with guases, with
the negative pole of the electrifier apparatus
having its positive grounded, and having
about half the potential of the former;

It will be understood that by the term
frictional electricity, herein, I include such
arising from violent passage through such
nozzles. )

Where the nozzle is not ustd for electrifi-
cation or as an electrifier by means .of the
B or E? 4. e, of gas, but is used merely
as an injector of compressed gas for inspira-
tion or the like of the powders, the electri-
fication of the conduit of the powders only,
is considered and effected as described. The
gas being counsidered as neutral and the
electrification of the gas being allowed in
the main and secondary supply of gas in
conduits B prior to the separate injection
thercof alome, into the compounding ves-
sel V.

Fig. 8 is a diagram of vertical longitudi-
nul single  section of a joint of electrifier
conduit P in Figs. 8 and 5, in tubular form,
advantageously U shaped and of elliptical
or. catenary cross section, and made in

lengths advantageously of about six feet to
ten, advantageously shown as duly sup-
ported on insulator supports I, in and
throngh the wallg 50 of one forni of a muffie
heating furnace; the condnit P having an
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enlarged end 30 advantageously 1 1o;ecwmrf
ontside the wa H for connections from elec-
trifier By or B, also for inserting u pre-
ceding conduit or-short joint like Fig. 9 or
pipe connection, for powder 111}@0@0113 and
the like with the exit end 81 to fit into the
enlarged entrance end of an ensuing similar
section, or m o end 32 of a shorter cylin-
drical joint P? Fig. 8, of the conduit, having
a cireular hole 34 with slanting edges in the
top or side for introducing, with hermeti-
cally sealing, a blower nozzle N from gas
conduit 13, and *vne H 1f desived of electri~
fier Bt or K Fig. 1 or 2, to project into P?
and applied eit ther if) the nozzle N of B or
to P. Buch latter P? of Fig., 9 may be of
ame material and eross section as P of
PID 8, or it may be of dielectric material
where such is needed, as elsewhere de-
sc-ribed. In Fig. § the bhottom of P is
shown with an inclination advantageously
over 15° so that any molten product
will flow to and into an orifice at the bottom
connected with an exit pipe O with valve
and cock to be opened periodically to with-
draw the fused product, if any, advan-
tagecusly under pressure of the paqcing
. A gas blower nozzle N? is adven-
eously introdnced into the hottom of P
adjoining the exit into pipe O or nearby
for periodieal nse.
It will be understood that such electrifier
conduits and the compounding vessel are
quite long, the length to be determined em-
pmm““ for different pmd%ts or stich in-
fien of the length as h]usf ated in part only,
may consist of several smaller sections each
section shaped as illustrated, and duly her-
metically sealed into each other. And in the
successive sections of the conduits P and
vessel ¥, I advantageously use different in-
creasing pneumatic pressure blowers @,
Fig. 5 or injectors of gases and the like,
and ineressing heat femperature and in-
crease of A, C. voltage of E, in P, of Fig.
5 and the like fo thereby and to therein at-
erent zones of the compeoundings in
ceessive \“ttl()”o )
3isa »,“:Q arm of a ver \mal lonfrlt‘z-
an} wt ion of an advantageous form of a
short joint Detween e lectrifier conduits or
between sneh., and the (omponn(hng ves-
sel—having a cross-section nob shown, like
that of the conduit: and with an enlarged
mouth 32 inte which fits and is sealed the
end A1 of Mg, 8 of eie(:‘t"if’;(ﬁx' conduit and
the Hle—iis (Pi wsite end 33 to fit into an
ensUIng Ser-t'(m a duplicate of 30 Fig. 8;
and in such joints. f g mvide 1t top or bot-
tom or sides s suitable hole, with inclined
sides 34, to veceive and place iberethrough
hermetieally sealed info the |

1',

!..» _..A

of, to further reinforce the
gases 1o propel the powders;

zle 18 in some cases Qupphe& with means i 0
electrically connect with B, or E,.
T conduct the process as *follows:
The solids ave frst crashed, in a rock
crusher or the like, so as to pass through a
to 1 inch orifice or screen; and then dried
Lo about 1% of moisture or less, in a direct
heat contact drier in order to permit of
ready pulverizing: and then pulverized to a
powder, in a suitable insulated grinder or
mu] to mcr'e ase the electrostatic capacity
:»md the adsorption surface and the capil-
lavity, advanta "eoudv to a fineness so-that
about 859, or more will pass through a 200
mesh  screen and about 95% or more
through a 100 mesh; a well known form of
xepamt()v- or separator and bo wder collector
and a second impalpable dust co]lector is
advantageously used with the puneuxer.
Tt has been calenlated that the surface of a

‘one inch cube solid is thereby converted into

surfaces nggregating over eight square ° feet.
The powdcr may be wumpd to bins, from
which it is fed to the electrifier conduits as
in Fig. 3 and gompounding chamber as re-
quired under positive control; though I ad-
vantageously grind and feed direct from the
pulverizer into the electrifier conduit as in
Figs. 4 and 5.

Where the feeding of the po“ der is by the

well kno‘n n feed-screw method which may
be used from storage bins. the number of
revolutions per minute of the feed-screw
regulates the supply of the powder. The
supply of the gas is controlled by gates oxr
by fan speed of centrifugal pressure blow-
evs or the like or both. The operator ad-
justs these factors together with the source
of exterior heat to the temperature desired
in the electrifier and comnoundnm vessel
during the operation, as detérmined by
pyrometer, gaged in accordance with the
temperature found empirically te give or
produce the desired resulting compound as
herein stated.

The heating of the electrifier conduit is
adt“muwefmsq by any of the present means
Y not shown in detail for heating retorts as
by gas, hot blast or other fuel ﬂame:s ap-

" plied t6 the exterior of the conduié analo-

gous to the heating of retorts.

Ag shown in Fig. 3, the stored previously-
gronnd powders are allowed to gravitate
{rom the powder storage tank or bi 1 such as
D adv‘mtatreous}v Lhmug,h a conveyer
serevw ps to an air-closed bin D whence the
pow ders fall by gravity «nd are sucked into
the electrifier conduit P by the suction of
the pressure gas feeder through Venturi
nozzle N or thc lile, and in which conduit
P the powder is thoroughly commingled
with and carried by the pressure p"xm(\rv
gas from conduit B* and blown thence into
the componnding chamber V or equivalent
furnace or refort where additional or sec-

75

80

85

90

100

105

116

115

120




ig

15

20

25

30

35

40

45

55

60

ondary hot gases are also advantageously
introduced to complerc the reaction or com-
goundmg of the powders and gases; such
eing advantageously introduced on lines
across the powder blast line through several
jet nozzles N® to create swirling rotating
motion or eddy action in the clmmber

{ provide adequate control of the temper-
ature by providing in the supply pipes of
both the gas and the powder, suitable gates
or stop- -coclss not shown to eut off all or any
portion of each; and thereby determine em-
pirically the amounts of each and tempera-
ture required to attain the desired vesulting
compound. I advantageously provide sev-
eral secondar and the prmupa} oas supply
pipes at d1f?erent points along the length of
V, constituting successive zones for due re-
action or adsorption, ete. And likewise I
may use in successive zones several powder
injectors using same kind of gas for the
pneumatic injection thereof.

I provide means of control of the quan-
tity of powder and of gases injected to at-
tain a desived Lompound reaction. Where
the reaction is endothermic, and where there
is a danger of having the temperature rise
above the point where back action or dis-
integration would result (as for instance.
over 1400° C. for cyanamid) in addition to
the above means, I increase the gas pres-
sure and advantageously pmvul(, a series of
cooling tubes not 5h(>wn, as of Howing cold
water thmugh the compounding vessel V
to lower the temperaturse

When temperature is too high or reackes
destructive limits, [ reduce the exterior
heat or I introduce excess of cooled gases by
well known means, not shown. or increase
tho amount of powders introduced as by

wmnipulating the cot-off gates from the sup-
ply gottree.  In other words, increase the
ratio of powder to gas to reduce the tem-
perature; and c¢onver %e} y if the temperature
is too Jow or less than the reaction tem-
perature, T increase the influx of hot gases
or increase the exterior heating or reduce
the supply of powder.

Tf the temperature employed be higher or
becomes beyond the control and higher than
the fusiry temperature. of the pmduct —as
for instance : abotit 499° €', or over for crude
caleium nitrate or the favorable reaction
temperature of caleium  earbid with N
aases, which is about 700 to 1100° C. de-
pending upon the pressure,—then it is mani-
fe%t the product or some of the compound
wonld melt or fuse, and then ¥ withdraw the
fused po.tmn by OIA‘*I{“V and suitable exits
(;, and which 1s allowed fo cool and then

e-ground or pulverized for use as ferti-
hvm’ Tn sitch eases a type of compounding
vessel like the reverb emt'n y or other netal-
lurgical farnace is advaniageouns, with like
meang of withdrawing the molten product.

-other well known method for

1,877,558

Before attaining a desired Sdtlstactow
product the conduits and the compoundmﬂ
chamber refractory lining is advanta-
geously uniformly heated to avoid chilling
the injected powders and gases; therefore
the first product obtained, until chamber is
duly heated, should be reworked or again

- similarly put through the process.

As an alternative method, I also inject
the powders previously electrified as here-
in. described, with one sign, into a closed
furnace chamber, holding the gases under
pressure previou sly ionized and advanta-
geously elec{mﬁed with opposie sign as de-
seribed and all under insulated conditions
and under air-tight conditions.

It will De understood that the mtmoen
gases used nity be such as are at present
used either from are furnaces ov producer
eas furnaces or from aiv and the like, the
free oxvgen thereof being removed by well
known means as described, prior to use in
the electrifier conduits or the compounding
vegsel. .

To electrify the gases negauw]v I
vantageously use the ultw:
or high tension violet rav as at U, V. Fig.
3. with an electrifier plate p* in the conduit
clectrically oonne('te({ with +G Ei said
plate and conduit being made advanta-
geously of an alloy of K and Na tor amalgam
of I or Na or Mg or Zn; or pure copper
or the more electro-positive metals, advan-
tageously as in the volta series, for contact
electricity which most readily tose negative
electrons: such electrifier plate being. in
series in a D. C., cirenit with the positive
arthed +G T Thoungh other metals may
be thus used the above named are superior
in emitting a greater number of negative

ad-

electrons, I ad ‘dl‘(tlgl’(’(‘)ll.'\‘]}"HS(‘, any arc
lamp as the source of T, light, or &

mercury vapor lamp in qu(nt/. tube; or
park across aiv-gap through whick a series
(ﬁ' condenser dise Lrges takes place. 1 con-
veniently use an -arc-lamp with direct cur-
rent supply.
It will be understood that T ma ¥ use any
ionizing the
gas or puitmn sarite in oa conducting state
and thereafter neutralizing or leading to
earth the 'oh om electrons of the one %1"1' not
desired, and leaving the ases (i arged with
the other sign. as desired. it hus heen
Jemonstrated that 1. V. Tays are more “ﬁl—
eient than Roeentgen and other ravs in pr
m()ting chemical action. When T use 1. \'.
rays or Roenfgen rays and the like for
lonizing the gas, then T may electrify the
tubes or conduits with lower potential say
about 50 '\r. or upward; tlmugh the higher
potential of 1t or B2 is more advantageous
especially for sur-charging the purticles.
By the term gnses and mnvmo gases, I
include atmosphere or air; but he;cm n
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this process, for fixing nitrogen ggas, such is
advantageously freed from oxygen as de-
seribed; when such is subjected to the ion-
izing process described thuze is. some dis-
5 ruption and ionization of some of the nitro-
gen- moivcules of the air and thereby and the
surcharging by using E! or 1* applied to
B and B, theil combination is facilitated in
the wmpmmdmo process described. Before
16 using such herein, I remove the free uncom-
bmed oxygen as described.

It is advantageous to use centrifugal air
compressors at umh speed to compress the
air or gases to force same into the ionizing

- 15 chamber and the electrifier conduit, and

compounding vessel, The greater the pres-

sure or ensuing density of the gas, the more

1’)ns and the greater tho electrostatic apac-

v and the amount of electrification thereof.

20 15 ith the centrifugal pressure blowers, I

advantageously nse & pneumatic pressure of

sixty pounds upward per square inch in

theé transporting of the howders into and

through the electrifier conduits; with re-

25 nes al of the prnsqu"e with different sueces-

sive supplies of the pressure gases: and in

such- conduits, 1t will be understood that

there is also an electrical pressure therein,

also in the compounding vessel due to the

30 difference of pofﬂnh s of the components
and the electrical forces nsed.

All such pressures due to electric forces
and heat expansion forces and pnmmatm
forces effect increased demsity in the com-

35 pound molec ﬂes, which result in increase
of stability and in diminished hygroscopic
property in the finished prmud and in ad-
dition, “the cmlkpoundmw ot the powders
while suspended in the g},sas regult in homo-

feneity in the ﬁqiehoi product.

Where there is no resulting detriment, it
s advantageous to spray a salt or ucid solu-
tion into the gas to increase the mumber of
mns and c“p&mby for electrification; as

45 shown at S Fig. 3 from 'a suitable vessel
source S,

ndvs71@:10'@01.131}' use such salt or acid
which is advant geous for or in a fertilizer,
and which rz:ai' be of the same character as

50 ﬂw congbitnents of {he mmi product to be

attained s thus, in thiscase, 2 soluble lime
salt or dilute nitrie

acid or dilute nitrate of
lime, of one tenth normal solution spraved
Hm)!w‘l S Fig. 8 inte the air entering the

w7

85 ionizing mmm‘ue; UV oor T may us ¢ an
alizaline Suh,ue such as sulfate of potassivm
or of mugnesium which tends to diminish

the deliqum,uwt property of the product: or

T may use a Dnohph(;r)c ac id, or other acid

66 or salt of a well known fertilizer elen
acdvant: wmmdv use stch sprays only in the
#nal conduit B Tpreceding entr ance to the
compounding chamber, as shéwn at & Fig. 3.
Among the common elements having the

15 most pronounced tendencies affinity to

nent; I

£
i
.’g
&

combine with nitrogen gas, and which ele-
ments are also adva nt geous in a fertilizer,
arve calcium (Ca) and magnesium  { u)
and to a lesser degree the OMdC. or carbids

such elements. Thuetove i arlvmtafreons;" 70
employ such or compar atively low priced
natural compounds thereo?, such as lime cr
caleined dolomite or calcined magnesia in
my processs to make a crude cor qumu

fertilizer, with nitrogen gases as described. 75
Cialcium fuses at about 805° C.pand Ca0
at abont 2565° C.; magnesium at ¢51° C.;
magnesia MgO at about 2771° C. and caw‘am
nitrate Ca (NO,), at about 498° C. P uta&-
sium nitrate fuses at about 341° . There- 30
fore, I provide means for ‘.\'ithdr:mmg the
fused product, where higher than fusing
temperatures ave used,
Tt will be understood that when & fused
or molten product is attained and ith- 85

]

dravwn during the process. as desciibed, such
is cdoled and powdered or crushed and )u(]&"
aged for use as fertilizer substantially as g
1)1'@:3'61’1t.

The advantageous {emper‘itme for chemi- &0
cal resctions of sundry bases w 1th nmon"‘n
has been found to be about 1050 to 1100 g
at atmospheric pressure.—though in many

ases commencing at a lower or glow tem-
perature; and when the temperature in-
creases to about 1400° C. or Old‘?s making
temperature, which I <renemlTV avoid—
there is a reverse effect in many cases as with'
caleium cyanamid resulting in a decompesi-
tion of the product attained at lower Mn-
perature. On the other hand, the products
thus produced, generally melt or-fuse at
much lower temperature ¢, c., Ca(NGy), at
about 499° C.; therefore provision is made
as aescubed for withdrawing the ‘fﬁi«:)u or 108
molten product from the compounc
with its higher ‘wmpu‘;mxc to atta
further cher Lucal reaction with non-f
powder and from -tLe electrifier conduits,
when the temperature therein accidentally
exceeds the melting temperaiore oi
product and in w hxch:, i e, the nlect‘"i
conduit- I advantageously use a
turve bel tow the ru}i‘tim temperaty
product in order to beep the suviuce
and clean to permic of contact with the y
ders for the electrification
bearing in mind further that i
fo“mmr* convpounds, by chemd
there are also formed al lower temye
compounds by adserption adyanta
oppositely electrified compon
one 4»1«3@7‘1&8!1 component with a3
Lauh\t ted. 0 some  cases D3
i construet the
for powders and guses
cmnuoun\ixng 3 %M 8. Wi
drawi mm L the b
tain tyy

I

Therefor

ot

molten products which flow mmu

o
v
]




16

15

26

o
ot

=14

35

40

(LN
o,

o
=4

S

ity; and further it is advantageous to con-
struct sach of well known tubular egg-shape
or catenary cross-section, not shown, with

doorways O, from ‘the bottom apex; and

further with a downward inclination of the
whole along the length and advantageously
with a -gutter along the-bottom to suitable
openings or exit pipes O, with shut off
valves, so that with such inclination the flow
of miolten products will be down the sides
and along the inclined gutter to O,. Such
catenary (cross section) construction and in-
clinationof the whole is also advantageoys for
like reasons for the electrifier conduit with an
acute angle bottom apex to serve as a gutter,
and 2 similar exit valve or gateway O, at
the lower end of the conduit; and in some
ases at the opposite or upper end having an
entrance for a blower nozzle to further as-
sist in moving the powders. :

I adant my said process improvements t
present process also of making a crude cal-
cium cyanamid fertilizer and the like, start-
ing with a powdered newly made ecalcium
cyanamid, or a dried powdered CaC, and
same above N gases and conducting the
process as above described. ’

In what is known as the present cyanamid
process, calcium carbid, {CaC,) is the starting
point; this is ground fine, to the consistency
of floar, out of contact with the air and a por-
tion of the ground mass is ordinarily heated
in a stagnant state to.a rved heat or about
1100° €. in order to start the action or re~
action, by the absorption of the N, gas,
then duly added, under pressure, in said
furnace it order to form calcium cyanamid.
" In the said cyanamid process, the reaction
is generally as follows:

CaC, plus W,=CaCN, plus C.

In what is known-ag the presént “Cdda”
process of making cyanamid from masses of
solid crushed ecaleinm carbid, CaC, and N,
the absorption of N proceeds 30 to 40 hours
in » closed vertical retort holding 300 to
500 kilos and heated by an electric current
to about 1000° C. through carbon rods placed
inside, acting as a heating resistance; after
the absorption has begun the heat is turned
off. The cyanamid formed is removed in a
solid coke-like block after cooling in a cur-
vent of cold air ubout 9 hours; and is then
ground to a fine powder in an air-tight
grinding mill; then stored in a large silo
until needed ; and is then packed in a double
bag or other suitable package for shipment.
My process saves very many howrs in the
abgorbing of the N guses and in attaining a
purer product. B »

In the principal other methods now used
for making calcium cyanamid, asat“ Piano
IOita ? a stream of nitrogen is introduced
into and absorbed. by powdered stationary

caleivan carbid inr a horizowial retort, simi-
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Iar to retort used in making coal gas, hedted
in a gas-fired furnace; CaCl, or CaF, is
often added to the crushed CaC, so as to
lower the temperature of the reaction to 700
to 900° C.; the favorable influence thereof,
it is alleged, is due to the fact that CaCl, or
CaF, mixes with the cyanamid formed on
the surface of the carbid, and causes it to
fuse at a lower temperature and thus permit
the entrance of N into the interior of the
carbid. -Tue disadvantage is that CaCl,
makes the produect hygroscopic.

It will be noted that in the said and other
present processes, the calcium carbid and
the like or other base, is a stagnant or sta-
tionary mass, though first pulverized in

some cases, whereas on the contrary in my"

process, such, in powdered form, are In

* suspension in, and moving in and with the

gases. One step of my improvement con-
sists in moving and blowing the above pul-
verized particles into a state of suspension,
continuously, and by utilizing the above
nitrogen gases as a carrier for moving the
powders and suspending same therein, so
as to surround every particle of the powders
with the same gaseés to be compounded there-
with, and advantageocusly previously oppo-

‘sitely electrified,~—the combination, absorp-

tion, adsorption and reaction being attained
in the state of suspension, and while the
particle is moving in the gases, the com-
bination being effected under the electrical
forces of the opposite charges which result
in material pressures, attaining in the prod-
wet inereased purity and density, which re-
sults in increased stubility and diminished
liygroscopic property. 1 likewise treat a.
pulverized raw or newly made calcium cy-
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anamid, for incorporation into fertilizer 105

compounds, as an improved caleium cy-
anamid. ' .

In Fig. 4 is shown the means for applica-
tion of the process to phosphates and the
like which emit. positive  electrons when
heated; though it will be understood that
Ttig. 3 can be likewise used by merely chang-
ing the grounding switches of Tt or K2 from
negative, ns shown in’ Fig. 3 to positive
ground in Fig. 4. .

The soluble phosphate, mono-caleie phos-
phate or the tri-calcium phosphate pre-
pared as at present from rock phosphates,
which, as found in nature, often contain 70
to 78%. phosphate of lime, and whereof the
alcinm portion has a material affinity for
N, can be similarly advantageously elec-
trically treated like the above quicklime to
combine or compound with nitrogen gases;
but when such calcic phosphate is pulver-
jzed and thereafter heated as a powder in
the ele¢trifier conduit, it emits positive elec-

trons which ave earthed through +G E* or

I

4+ B of Fig. 4, and the powder itself is
feft charged negatively; and thereupon is
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brought inte contact in the electrifior con-
duit P¥and P and 2 and in the compound-
ing vessel V owith the N gases which may
be neutial or a(!‘\u'untuge(msl)' previously
charged positive in B and B Fig. 4, that
is gases which are ionized as by Xrays R BB
Fig. 4 or Beequerel 1 = and the fike, and
then have hoth positive and negative elec-
trons, and which latter ave then first earthed
from B and B by G B2 or —( £ {0
ground the negative clectrons. Branch @as
pipes are shown B2, Bt, 3%, s T3 from B
and B leading to the different conduits P
and vessel V,

The conduct of the process for Fig, 4 is
substantially as described for Fig. 3 with

the modifications set forth in descrih-
ing herein sundry novel parts shown in
Rig

In Fig. 4, from a pulverizing mill 16, of
the type hereafter described. fed by crushed
dry stone frem a bin 7. the powder is duly
forced by blower Q2 with deozidized gas
drawn from B* through BY, into a centrif-
agal gas and powder blower QF with ionized
gas from B, direct through P2 into a species
of reverberatory furnace of three compart-
ments or zones, I and P and V, the fune-
tions thereof corresponding to P und V of
Fig. 8. or P and P and V of Fig. 5; but
having in liea of a conduit tube, 2 series of
deflecting and electrifying perforated plates
pand pin P and p"and p' in P, dgainst
which the incoming powders stispended in
gases are violently blown and deflected from
one piate fo the other, and from conduit
chamber P into conduit chamber P1 hoth
fined with conductor material, and thence in-
to compounding vessel V with similar deflect-
ing perforated plates » and «; the chambers
of I and P ure advantageously metal lined
but the chamber of V is lined wit) vitreous
insulator brick and the like; the metal lining
and plates of P and P ave electrically con-
nected with +E' of Fig. 1 and --E? of
Fig. 2 vespectively, to gronnd the positive
electrons emitred by the phosphate and for
strcharging the same with negative elec-

frong: and in V the negative powders meet
the secondary and main supply of positive

guses from B and the like entering through
noxzles 5. ‘ '

From V the waste or uncombined gasges
and some powders are blown by a suitable
nozzle at X7 with cold gases through Bs,
source not shown, into a system of sepa-
rators and collectors as shown in Fig. 6;

diagram

or other such systems shown in :
Fig. 4, C* and (* with exit chimney % for

gases and a fue therefrom T to conduct the
Zases

for heating O or for other use,
leal cross-section, not ghown, of
V is advantagecusly of the
ype; and with meang
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of withdrawing from the bottom as at 0,
any fused molten compound products, to be
subsequently cooled and extracted or em-
ployed us at present.

The gas electrifier condnits B, B, B, are
substantially us explained for Iigs. 3 and
5and 8 and 9, but showing in Fig. 4, an X-
ray lorizer R B, with details not shown.
which onizes gases with both positive and
negative electrons.—and from which gases
the negative are grounded in B and B, per
—GE; and the gases proceed as deseribed
with positive electrons only.

In ¥V sufficient heat is applied by Y to
attain a combining temperature advanta-
geously about 1050° (. or up to 1400° C.

As an alternative to P and P and V in
Fig. 4 such may be replaced by the revoly-
ing type of an inelined cylindrical votatory
furnace, not shown, advantageously of
about 150 feet in length, with shelving riv-
eted to the sides of the cylinder whereby
the powders blown in with the gases at one
end, the lower end, are gradually worked to
the opposite and higher end, the powders
being repeatedly showered through the hot
gases in the passage until discharged there-
from, as in the manufacture of hydraulie
cement. ’

Suitable exterior heaters Y are used as
shown. In the chamber conduit or zone P
are placed hot interior surfaces of conduil
plates heated to about 250° to 300° C. to
heat the powder to about like temperature
by contact and convection of heat, and
whereupon the phosphate gives off positive
electrons leaving, tha'™ phosphate powder
negative, the positive electrons being’ mostly
earthed through a +E, or +E, connected
with the plates;
der is blown farther into zone P, advanta-
geously heated to over 400° C. with a similar
+E, or +E, to ground positive. At said
higher temperature both 4 and — electrons
may be emitted by the walls and by the
hot powders and whereby the powder is
further surcharged negative and the posi-
tive electrons therefrom are earthed or neu-
tralized.

I advantageously use the gases heated like
by the system of the regenerative furnaces
or the like, wherein a five brick oven Z Fig.
4 is emploved as a means of transmitting
the heat thereto of the furnace gases or
waste gases brought to.Z by pipes not
shown from Fs, i, ¢, by passing the waste
gases, etc., through large ovens or cham-
bers -containing great masses of fire brick
shown in-diagram at Z Figs. 4 and 5, heat-
ed red hoti cold gases or air or both are
then turned into the oven and the aases
are therein heated. A hot blast tempera-
ture of 600° C. (1110 1) is thereby readily
obtainable, . In somo vases, the producer
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gases and the like are advantageously pre-

viously compressed by blowers and collect-
ed in receivers or gasometers G.

In some cases such compressed gases from
gasometers may also be heated by passage
through a series of iron pipe not shown,
advantageously elliptical in cross-section,
size 3”7 x 18" x 10’ subjected on the out-
side to heat from any source; but in such
case, as iron pipe burns through,—the blast
therefrom is restricted to 300° C. (570° F.).

.. T also adapt my process to sundry fer-

© tilizer components obtainable from- indus-

15

20

25

30

- trial wastes, such as finely ground bhasic

slag.from blast fuinaces in the preparation
of steel from high phosphorous pig iron,
whieh slag often contains 11 to 23% phos-
phoric acid. And likewise, I utilize pulver-
1zed. bone-ashes which consigt mainly of
phosphate of lime, Ca,(PO,),; or the super-
phosphate of lime made therefrom with
sutfuric acid to wit,
Ca, (PO,)2--2H,50,=
2CaS0,+CaH,(PO,),

In my process, in some cases, in the pul-
verizing of solids, I advantageously use a
style of pulverizer which permits of operat-
ing or conducting the pulverizing under
what T call air-free conditions, 7. e., to ex-
clude as far as practicable the entrance of
air and more especially of free oxygen’; and

- this T attain approximately by having

35
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.closely fitting joints of present pulverizers,

using washers at the joints to hermetically
seal same; and further feeding the coarsely
crushed solids into the pulverizer through a
bin 7, which ‘after being filled with the

erushed solids is closed with a hermetically

sealed cover 8.

- T use the term “to exclude air” or to “op-
erate under air-fre¢ conditions,” and the
like, to mean making the compounding ves-
sel and conduits and connections hermeti-
cally scaled by well known means so as to
exclude air, except at the outlet from the
compounding chamber V for the surplus
gases and powder product, during the con-
tinuous processy and even there.the gases
have sufficient velocity and pressure to pre-
vent the-ingréss of outer air. By the term

. “under air-free conditions” herein I also in-

55

60

clude free from oxygen as nearly as prac-

ticable.

Though T may use other types of pulver:
izers, 1 advantageously use the type of pul-
verizing machines of the rubbing and abra-
sion present mill type, which roll'and mash
the solids between hard surfaces, as of non-

-conducting” grind stones, quartz or sand-
stone and the like, as shown -at 16 Fig. 4,

and under insulated conditions supporting
the whole mill on insulators: and thereby

some of - the frictional or . static electric-
charge resulting upon' thei powders from -

1,877,568

friction in the pulverizing will continue
therewith when the powders are fed into
the electrifier conduit and compounding
chamber. ,

Or I may use insulated pulverizers of
metal of the swing-hammer or striking type
as shown at 18 Fig, 5,—or the ball-mill
type, ag distinguished from the rubbing and
abrasion mills which rcll and pulverize be-
tween hard surfaces as shown at 16 Fig. 4,
and which latter may also be of metal on
insulator supports. ’ ]

I advantageously use a pulverizing mill
of the type which also has therein a sepa-
rating chamber as 14 Fig. 4, advantageously
immediately above the pulverizing zone, and
a gas compression centrifugal blower Q Fig.
4 fan in or connected with said chamber to
lift the powder from the grinding zone into
said' chamber thence into the electrifier con-
duit. )

I advantageously electrically connect the
metal frame and machinery of the pulver-
izer, supported on insulators, with a set of
the electrifier apparatus of Figs. 1 or 2; as
shown at +GE, of pulverizer 16 Fig. 4, sr
advantageously --12, “which illustrates the
grinding of phosphoreus compounds in
a dielectric stone mill, whereby positive elec-
trong are emitted and largely grounded; and
also shown —GE, of pulverizer 18 Fig. 5 or
advantageously —Ii? where lime and Jike is
pulverized emitting negative electrons which
are largely simultaneously earthed; and to
some extent additional electrifications of the
oppositely charged solids are simultaneously
thereby obtained; and by the general term
electrifier conduits, I include such mills
therein. It will be understood that T may
adapt and apply E, in lien of B, throughout.

Q, in Figs. 4 and 5, is a diagram of a
centrifugal powder and gas pump or blower,
with revolving arms; with insulator sup-
ports I, analogous to and an adaptation of
the present centrifugal sand pump, in com-
bination with electrifier apparatus E* or E?
applied to the metal centrifugally revolving
impellers or arms and framework; and
which centrifugals are similarly advanta-
geously placed in the conduit P system, as a
portion of said latter and advantageously
similarly heated; for due electrification or
further electrification by unipolar contact,

-of the powders from any supply source pass-

ing therethrough, and for incressing the
velocity thereof and increasing the pressure
and the force ‘of impait of the powders
against the electrifier surfaces in the pump

~and the conduit and in the compounding

vessel. And likewise utilizing a -similar
centrifugal compressor gas blower BQ* in
the gas conduits B, to attain unipolar con-
tact in and through the blower. =

Fig. 5 is a diagram of my improved
means. and process. as applied where two.
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ids sre used in and for com-
‘h and to fix nitrogeh gases and
such as for muking crude cyanids,

.)—e-u—-

the hke,
or in what is known as the cvamd process,
where pulverized soda-ash (camonfite of
:;oda) and finely powdered cohe, and iron as

catalyzer, are mixed with or hr omr‘*u n con-

'mw‘ with nitrogen gases, ady: m’mpcous:y at
high *empw%tum up to abont 1050 to 1100°
', but less than the melting point of either
wmponem

In the cyan

[SH ’1“)

d process, the reaction is
a8 follows

» plus 48 plus N,=2NaCN plus 300.

vetofore cyanogen compounds and the
have been or are made rgely. by
i u] heating or non-elec ’rnca] heat of

igh m’npemtures as per sundry old
acting upon stagnant mwtures
of compoupd% towit: pulverulent coke, or
graphite or chareoal, or coal or the lile, in-
umatpl\ mixed with another conﬁponnm
sodium carbonate or other alkali base of the
cyanogen corapound’ sought, together with
h‘m divided iron and tue lile as a cata-
Lv;mr: all prewouﬁly mixed and in stagnant
mass in suitable retorts or vessels into which
is forced nitrogen-containing gases, under
move or less pressure either W trom air or
N (Oznﬁcu'ﬂ gases from cosl and the like.

In applying my improvement for cyanids
to make a crude product comprising cy-
anids. which can be extracted from the
pr oddct as at present, I advantageous sly pul-
verize the two different solids separatelv
giving the same opposite electrifications as
abore descr ibed, and then mix the twg pow-
ders under insulated conditions. or advan-
tageously feed the two powders, in due pro-
pm'tions as per the above or of her formula,
simulty nﬂousw svmlgrjv into the electrifier

aen-

£

condait P of Fig. 8 or into P and P respec-
tively of Fig. 4, and Lhe Tike and thence

, with jonized W

and negative

\-;-:;_V sand the

into compounding vessal
gases having both -)x)\vmve
eieccv'ms. &% when ionized by

Ime Or as an alternative i Tieu of alove,
I adva Ut«,. ; apy v the process by the
mears st xg. 5. which in faet com-
bmw“ he r=IrA(‘t1me P oand B

5 vespectively of F‘n 3
] th' mmmlv set for the
2T, suell as soda ash and the like

tive conduits +-P and 4P, with
bapying negative ionized gas con-

and r‘()numtmns as shown: the
nowdered iron is adva mtageously
~bj " bl neli gas blast from Q.
3 3 + .)omwx and gas hoz.-
iron powder

o4
b4

ut‘nnti\ e

Con-
CeOML )m-\ m" ionized gas
i &

The con-
Iy for each

and condnit
h( p ocess is substar
set as .J)O\( recited for the single set proc-
es of IMlgs, B or 47 and the exterior heater
CYT of B, ods tned off or ady antageously
dis ‘)”nkvd W ii’h. after lund:n'» sunie thor-
oughly at the beginning of the clectrifying
the graphite or otl o carbon used, and after
such separate ;);v\\nc electrifications of
the two different powders, the former he-
ing elecirifie] w h far higher voltage than
th latter, they are further aepamteh n-

jected together with the secondary supply
m gas DB, and —DB, (the latter being a
branch not shown ﬁom —B) into thr com-
pounding vessel V, as shown in Fi 1w 5y
all nozzles into ¥ being d(h"'nhweon\]v of
the well known ce ntrlfugal type, not shown
in detail.

In Fig. 5, 1 ionize the guses negative for
the one above or primary set, and positive
and negative for the second or other set by
means of X- rays or Berquerel rays and the
like, shown at T’ B in conduit B, and with
main branch ],,, from which T ground the
negative clectrons by meansg of —T1, and
vherﬂupon the gases proceed with positive
electrons only or in great excess.

The gases for conduits —Band 4-B; are
adv mt(uroouklv drawn from the common
source of pases or gas reservoir not shown,
through g heater 7, by blower Q through the
free oxygen L\tra(tor QO and ue like,
and suitable pipe connections ag shown ,zm
the careful hermetic sealing to prevent air
Ingress therein. T Lave elsewhere herein
described the other parts of uppa
shown in Fig. § and the similar application
thereof, us likewise used in Fig. 5, and the
analogous  condiiet of the l)l()(’3<< The
evanid from the resulting product bei ing
soluble In water is wimhm'u from the resi-
thues of the compounding, by lixiviation as
in_present methods.

T do not restrict fuy process solely Lr) the
use of the catalyzer s described in Fig 5.
Tt will be umhz'\t(md that in the mtm\ S0y
herein deseribed for componnding one solid
with the gas, as illustrated in 1€ s, 7 and 4,
a pulverized cata Iyzer may in some cases,
also be stmila r] \l\dntarrct,uslv introduced
and used, as illastrated in Fig. 5.

I may alm similarly mt.odmc the powder
catalyzer with a sopszo cirenit not
&hown such as B i, B, advantage-
onsly direct into th( com poundmn vessel,
while the other powders are being simulta-
neonsgly smul(u]\ foreed into the s d](l vessel.
It will be understood th: it any of the solid
atalvzers here o"’n © used in umh or similar
ot may
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From the crude product, thus obtained
and which includes the catalyzer, I separate
and prepare and again utilize the catalyzer,
in the manner now commonly used; and
generally by lixiviation to dissolve the
nitrogen product and the like, and recover-
ing from the solution the nitrogen product
as at present. Such catalyzers are advan-
tageously powdered or crushed coarser
than the solids to be compounded,—advanta-
geously to about 60 to 70 mesh.

I 'likewise adapt the process to make a
cyanid from barium carbonate, and graphite

- or coke, ete., and N gases, first making a
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crude barium nitrate product; when cooled
the same is treated as at present towit:

The product is lixiviated with water, and
the resulting solution, barium cyanid and
hydroxid is treated with sodium bicarbon-
ate, resulting in a solution of sodium cyanid,
which is concentrated by evaporation in
vacuum,—thence passed over cooling coils
resulting in s depositing of crystals of the
hydrate NaCN,H,O, dehydrated by heat and
then briqueted or pulverized.

I likewise adapt the process described in
connection with Fig. 5, for the manufacture
of a mitrolime of a crude calcium cyana-
mid CaCN, from lime, in liew of calcium
carbid, towit: compounding -

CaO+2C+N,=CaCN,+CO

using the apparatus of Figs. 5 or 8 as
described, but at materially high temper-
ature, in the compounding vessel V.

And likewise in making a crude magne-
stum and nitrogen fertilizer from powdered
magnesium oxid advantageously caustic
calcined magnesite and graphite or coke,
and N gages.

Likewise, in making cyanids from N gas
and powdered potassium carbonate and car-
bon at a glowing temperature to form KCN,
a very old well known combination.

In my improved process, I advanta-
geously use a temperature in the electrifier
conduits and connecting piping less than the
melting or fusing temperature of any of the
components and less than that of any prod-
uct” of ‘the components passing~ there-
through’; and I use a higher temperature
than such in the compounding vessel where
such higher temperature may be found em-
pirically to be essential to attain the desired
compounding or reaction.

Where air only is available in lieu of
producer gas and the like, or arc-furnace N
gas, I use such in like manner but at slightly
higiler temperatures of about 100° T,

higher. When the air is forced through the
charcoal- or copper-holding conduit @ C
advantageously heated to about 1100° T,
or 600° C, or even at about 570° F. or
800° C. the 'charcoal combines with ‘the
oxygen of the inflowing air so that a mix-

1,877,568

ture of CO and N gas with possibly some
little CO, is forced onward into the con-
duits P, and compounding vessel V wherein
most of the N is combined with the powders,
and the CO and uncombined N passes off
with the waste.

70

I also adapt my process, as described, to -

~sundry petash fertilizer components, ad-

vantageously obtained, economically from
sundry industrial wastes, including potash
from the Portland cement manufacture,
where it escapes from the kilns with the flue
dust. In my process, I advantageously may
utilize the said cement dust without separat-
ing the potash, I blowing such dust through
the conduits, etc., with N gases advanta-
geously with powdered CaO as described,
each component heing previously oppositely
electrified ; the N gases are theretipon electii-
cally adsorbed by and with the K contain-
ing dust; and which electrical adsorption
results in a stable physically fixed com-
pound.

And likewise I utilize pulverized hard-

- wood ashes containing 5 to 10% potassium

carbonate K,CO, which is soluble in water;
and likewise pulverized sugar-beet ashes

80

85

9¢

and other root-crop ashes, which are vich in

otash, advantageously with a component
bl = 9

such as CaO powdered, which has a distinct

affinity for N. "And T likewise utilize other
suitable potash sources, notably pulverized
glauconite or greensand, which .also con-
tains calcium phosphate. ‘And I likewise
use pulverized sericite or potash-containing
slates, advantageously calcined; and other
potash-bearing rocks including the leucite.
- It will be understood that the compound-
ing vessel V is advantageously quite long,
advantageously 100 or 200 feet or more in
length ; and advantageously constructed like
a catenary dust-flue from metallurgical fur-
naces, or balloon-shaped in cross-section,
lined with refractory material; and using
similar means for retarding the gas-current
such as enlarging the volume of the flue-
like - vessel, changing the direction thereof
and increasing the contact surface; and
using similar dust-separating devices.

In the compounding of sundry commer-
cial fertilizers, there are now mixed with
the fertilizer components proper, sundry ad-
mixtures or fillers of natural substances
such as sand used for their mechanical ef-
fect; or natural fertilizers such as marl,
peat, loam, lime, wood-ashes, and others,
used for mechanieal and in part fertilizer
effects; and all of which I call fillérs.

I advantageously mix any such desired
in the formula, by analogous process and ap-
paratus, ¢ e, by drying and pulverizing
same- and blowing same advantageously
with the pulverized fertilizer components

and the N gases as described, into the end.

sections or zones of the long compounding
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vessel such as V Fig. 6, through suitable
similar twyers and nozzles as described but
without heating or electrifying same, Z. e,
introducing such admiixture powders cold
5 and in streams entering cross-section and as
counter-currents, as through nozzle N, Fig.
6 and others not shown, along the sides, or
across the divection of the hot gases and
hot powders, so as-to check the velocity
10 thereof and also through nozzle N, pro-
jecting into the outgoing hot stream into
pipe % and the separators and collectors
C,, C,, Cy; such cold stream will cool the
hot stream and simultaneously cause a mix-

15 ture and blending:more or less uniform of .

the fillers or mechanical components with
the fertilizer components; the mixture be-
ing withdrawn as heretcfore described, as
from O,, O,, O; and the like of Fig. 6.

20 . It will be understood -that a similar

blending and mixing of any existing cold

fertilizer components and fillers' may be like-
wise mixed, 4. e., by drying and pulverizing
and injecting such separately in powder
25 form, in the proportions desired in the for-
mila, and with compressed pneumatic air
substantinlly as desired. :
And likewise in the compounding of a
solid component with gases-in the presence
30 of a solid catalyzer, the latter advanta-
geously neutral and not electrified, 1 pul-
verize all the solids and force, rhix, blend
_and suspend the powdered solids with and
\into the gases, under suitable high pressure.

35 'At high reaction temperatures in suitable

vessels, substantially as above described;
and completing the compounding and the
withdrawal of the catalyzer in some cases,
as when not a fertilizer, from the resulting
40 compound, substantially as at present:. It
has been demonstrated that refractory ma-
terials as well as metals, when red hot or at

higher temperatures, act catalytically; and

where such are also capable of acting as 2
45 useful component in the resulting compeund
then such is retained therein; as for in-
stance calcined magnesia is advantageous
in the above process for fixing nitrogen from
air and gases in that at the higher tempera-

50 tures of the process it does not decompose or-

melt but continues to act catalytically to fix

the nitrogen and is retained as a component

of the crude nitrogenized calcined magnesia
fertilizer. -

55  Fertilizers are advantageously marketed

" in- powdered form; it’ is important that

‘compounds should be uniformly mixed.

With present methods of mixing sundry

compound fertilizers, it is difficult and gen-

60 erally impracticable to obtain uniformaity,

and with the result that the same fertilizer

when applied to one part of the soil, is dif-

ferent from that applied adjoining thereto;

. and whereupon the several plants are not

§5 nourished alike, as intended, 4. ¢, do not

-of powdered solids in and with gases, T in-

" to like means used i one process of ma

upon sifting same through a metall
th 4

have the opportunity of imbibing similar so-
lutions of fertilizers. I largely overcome
this difficuity, and attain a far more uniform
mixture by applying my process and appa-

ratus as described. 70

I also use such advantageously -without
the use of heat where such may be injurious,
as with pulverized tankage and fish scrap
and without the use of electrical forces nov
nitrogen gases, where there is no chemical 7
compounding. involved but merely a me-
chanical mixing as of sundry present solid
well known fertilizer comnponents of N, and
of K, and of P, and the like with or without
the adulterants or fillers such as sand, cte., 8¢
I pulverize each such separately, and injécs
the same with compressed air in separate’
streamns simultaneously, in the proportions
preseribed in the desired formulas mto the
compounding vessel from which and the ad- 85
joining collectors and separaters the same
are withdrawn substantially as described.

T do not restrict my improved process to
the means and apparatus described’; but may.
use other means fo attain suspension and

e

ang 80
movement and contact of powdered solids in

and with gases—under suitabls pressure and

temperature and air-free conditions, after-
previcus opposite electrification of the com- .
ponents or one or more thereof and may also 95
use. other means to attdin such electrifica-
tions, all under.insulated conditions. '

As regards other means not shown, to at-
tain suspeénsion and movement and sontect
168
clude: : :

(a) Present means. of injecting = st
of powder into a closed furnace of
pressed gases, snalogous to present means o
injecting sprays into such; and to which
add means to attain operations nnder insu-
lated conditions; also '

(b) Present means of injecting pewders
and gases into a rotatory furnace analogous

116

Portland cement; and to which I add me
to attain operations under insulafed condi-
tions; and . .

(¢) Piesent means of siffing pov
through a sifter or sieve in the top o o
nace and the meeting therain of gases i
jected upward from the bottom thereot;
to which I add insulator supporis and due
means té operate under insulated condi-
tions. o 120

As regardsiother means not shown, to at-
tain electrification .of powders, and gases

separately, I include:

(2) The electrification of dry

=Y

or sieve in the top of a furnacs v
is in series with the above electr
tug electrically connected therewitl
with one pole or alternation earthe

.

with means for injecting gases into the
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tom .of the furnace, and the like, all under
insulated conditions; also .

(¢) Other means not shown, of ionizing
gases. '

I do not restrict the process to make a
crude fertilizer compound to a compound of
lime and nitrogen onl" ; but may use other
basic pulverized elements and compounds,
with nitrogen gases, soluble in sater, as of
magnesia, phosphorus, potassium, and alumi-
num.

T am aware that quicklime briquets have -

heretofore been treated for absorption of N
gases to form calcinm nitrates and nitrites
(Schloessing’s method and others).

Likewise in the cyanid processes such as
in the manufacture, heretofore, of cyanid
from barium carbonate or lime, and carbon
and nitrogen gases; and in the cyanid proc-
esses such as soda ash or other alkali car-
bonate plus finely powdered coke plus ni-
trogen gases with iron or copper as catalyst;
and in the present methods of manufacture
of nitrids ot sundry metals A?, ete. :

And T do not claim such combination or
old treatment of briquets and the said com-
poundings. . But it will be noted that my
method differs in that T treat the same solids
in powdered form in suspension in the gases;
advantageously with ionized gases prefer-
ably additionally charged; and with the
powders oppositely charged; and under in-.
sulated conditions.

I claim:

1. An electrical treatment in the com-
pounding of solids with guses, which consists
in drying and pulverizing the solids, and in
electrifying the solid powders and gases
separately and with opposite signs and of
different potentials, and thereafter com-
pounding the same while the powdered
solids are suspended and moving in the
gases; all under insulated conditions and
under ajr-free conditions. : :

2. An electrical treatment in the com-

pounding. of solids with other components,

solid and gaseous, which consists in drying
and pulverizing the solids, separately, and
in separately electrifying the powdered
solids with opposite signs and of different
potentials, and thereafter compounding both
solid powders - with the gases previously
ionized, and while suspended and moving in
the gases; all under insulated conditions, and
under air-free conditions. S

3. An electrical treatment in the com-
pounding of solids with gases, which consists
in the drying and pulverizing the solids and
in electrifying the powders with one sign
only, and thereafter compounding the. con-
ponents at high temperature while the pow-
ders are suspended and moving in the guses;
all under insulated conditions, and under
air-free conditions,

1,877,553

4. An electrical method of compounding
solids with gases, which consists, in drying

and pulverizing the solids, and electrifying -

the powders and gases separately and with
opposite signs with a higher potential in the
positive, and thereafter compounding the
same while the powders are suspended and
moving in the gases and in successive zones

of increased temperature and pressure both.

pneumatic and electrical; all under insu-
lated conditions, and under air-free con-
ditions. v

5. In the compounding of solids with

gases, the additional steps comprising the:

drying and the pulverizing of the solids, and
the separate electrifying of the powders and
the guses, with signs opposite to each other,
and with a higher potential in the positive
than 'in the negative; and thereafter com-
pounding the components at high tempera-
ture while the powders are suspended and

moving in the gases: all under insulated

conditions.

6. In the compounding of solids with
gases, an electrical treatment comprising the
drying and pulverizing of the solids, and

charge whose potential is in excess of the
digsociation voltage of the combination and
the resistivity of the gas; and thercafter
compounding the same at high temperature
and adequate pressure while the powders
are in suspension in and moving in and with
the gases; all under insulated conditions and
under air-free conditions.

7. An electrical treatment in the com-
pounding of solids with gases in the presence
of a sohid catalyzer, which consists.in dry-
ing and pulverizing all the solids separately,
and electrifying the solid powders to be com-
pounded, and the gases separately with op-
posite signs and of different potentials; and:
thereatfter compounding the same while the
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solid powders-are suspended in and moving

with the gases, and in the presence of the
catalyzer in powder form similarly simul-
taneously suspended in and mixed with the
powdered solids and gnses being com-
pounded ; all under insulated conditions and
under air-free conditions; and thereafter
dunly separating the catalyzer from the de-
sired compounded product. ’

8. A process for nitrogen fixation con-
sisting of electrifying with opposite signs
nitrogen gases, and separately a. powdered
suitable basic solid having an affinity there-
for; and thereupon compounding such at
high temperature and pressure; ‘all ‘while
the powders-are suspended in and moving
with the gases under insulated conditions
and under air-freé conditions.

9. Tn the compounding of solids and gases,
the process which consists in pulverizing the
dry solid nnder insulated conditions so as to
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1rge on the powders,
¢ powders by sub-
iperature to 1nsure

5 fying the powder by unipolar contact; and
due simultaneons earthing of
lectrons of opposite sign; and
bringing the electrified powders
cb, under insulated conditiong,
gases previcusly ionized and oppo-
cirl and with the powders sus-
veses; all under insulated and
onditions. ‘ g
the compounding of pulverized
and gases, the step &f electrifying the
selid with one sign only which "consists in
conducting the prlverization of the dried
solid under insulated conditions and the si-
multengous sarthing of emitted electrons of
> opposite sign, - :
© 11 In the compounding of solids and
pases, the step of elecirifying the solid in
sign only which
onducting the pulverization of
ler insulated conditions and in
\ the powders by heat and
by unipolar cont and the simultaneous
earthing of emissions of electrons of the op-
posite sigry, all under insulated conditions.
8¢ 1% In the compounding of solids and
gases, the step of elecerifving a dry pul-
erized solid with one sign only, which con-
i g electrification by friction

with the
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posite sign ; all under ingulated conditiong, 7
40 13. In thd compounding of solids and -

‘8508, th > o electrifying and surcharg-

ith one sign only, prior to the

ionl

zing same and
fonized gases by uni-

LT ey
o el

48 dtaneensly earthing
ns of opposite sign;
TR
solide and
gases, the pro rifying ‘ma-

B0 terials in suitable polar contact
with one altern: yele of an alter-
nabing eurrent circuit, the other altornation
being automatically grounded; ail under in-
sulated conditions. :

58 15, In the proc v the purpose stated,
the step of elocty s ¢ material with one
sign only and from alternating current SUp-
ply, which consists inging the material
1n powder form under insulated cohditions

80 into contact with a conductor condnit piate

igh temperaturo, and

or the like heated t 2

A0 elrvenit of o
imnperage, hav-
»sign grounded

A, C., and

D e

with a substantially inereased difference of
potential between the electric source of sup-
ply and the said conduit plate and the like

16. In the process for the purpose stated.
the step of electrifying a powdered ma-
terial with one sign onlv, which consists in
bringing same in suitable form and under
insulated conditions into contact with a con-
cuit plate or the like heated to a high tem-
perature and which isin series in a direct eur-
rent civenit having its pole of the sign op-
positetotheabove grounded : and of a suitable
voltage and amperage: and with an in-
creased difference of potential between the
electrie source of supply and the said con-
tact conduit plate and the like.

17. Tn the process for the purpose stated,

the step of increasing elcctrification of 1 ma.
terial with one sign only by contact thereof,
with a non gronnded terminal of an electric
current circuit having one terminal ground-
ed, and nnder insulated condifions which
consists in increasing the difference of po-
tential between the electric source and the
contact points and the like: and in heating
the contact points to high temperiture.

18. In the compounding of a solid and
guses, the step of pulverizing the solid and
electrifying the powders with one si an only,
prior to the compounding, under insulated
conditions, :

19. In the process of compounding solids
and nitrogen gases, the step of iobizing N
gases, air and the like, as at present, after the
removal of the free oxygen therefrom: and

then further disrupting and surcharging the -

nitrogen moleciiles by means of a Ligh vol-
tage unipolar contact, all under insulated
conditions, and air-free conditions,

20, In the process of compounding solids
and nitrogen gases, the step of electrifying
and surcharging N gases. air and the lilce,
which congists in first substantially freeing
the same from free uncombined oxygen, then

lontzing same as at vresent: and then dis-
rupting and surcharging the "N gages by

“means of unipolar contact with hot ‘plates

antd the like all under insulated conditions.
and air-free conditions.

21 In the componnding of a solid com-
penent with gases. i the presence of a solid
eatalyzer, the process of moving injecting
and suspending both sueh solids in powder
formi into and with the gases, during the
compounding thereof, at high réaction tem-
perature and due pressure, the atalvzer not
heing electrified ; and completing the com-
pounding and the withdrawal of the cata-
tyzer from the resuiting compound as at
present.

22, A compound fortilizer comprising a
powdered positively electrified caleic. phos-
phate of lime, and a powdered negatively
eleetrified solible potassium base, combined
with neuteal nitrogen gases freed from free
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oxygen, the compounded particles having in-
creased homogeneity and uniformity as re-
cards content of phosphorous potash and
nitrogenous fertilizer components, and with
increased density and stability, and of di-
minished hygroscopicity.

93. A compound fertilizer comprising a
pewdered basic solid electrified with one
sign only, combined with nitrogen gases
fixed from air and the like.

24, A compounded solid and gas product,
comprising a solid pulverized and electri-
fied with one signi¢nly, and combined with
previously ionized gases. '

25. A compounded solid and gas product,
comprising an electrified powdered solid
combined with gases, and whereof the par-
ticles are of increased density, stability and
homogeneity, and of diminished hygro-
scopicity. :

96. A fertilizer component consisting of
a suitable basic solid pulverized and electri-
fied with one sign only.

97. A compound fertilizer comprising a
suitable basic solid, in powder form duly
electrified with one sign only, compounded
with suitable nitrogen gases ' previously
ionized and electrified with opposite sign.

28, A comnound fertilizer comprising a
suitable powdered basic solid electrified
with one sign only, in combination with
suitable nitrogen gases fixed from air, the
compounded particles having increased
density, stability, and homogeneity, and o
diminished hygroscopicity. :

29. A compound fertilizer comnrising a
powdered positively electrified calcium base,
combined with negatively electrified nitro-
gen gases. _ :

30. A compound fertilizer comprising a
powdered positively electrified magnesium
base, combined with negatively electrified
nitrogen gases.

31. A compound fertilizer comprising a
powdered positively electrified c¢yanamid,
combined with negatively electrified nitro-
gen gases.

29. A fertilizer component comprising
nitrogen gases, freed from {free oxygen,
ionized and electrified with one sign only.

33. A compound fertilizer comprising a
powdered positively electrified mono-calcic
phosphate of lime, combined with ionized
and negatively ‘electrified nitrogen gases
freed from free uncombined oxygen. ,

34. A compound. fertilizer comprising a
powdered positively electrified potassinm
fertilizer base, combined with ionized nega-
tively electrified nitrogén gases, freed from
free oxygen. ’

35. In an apparatus for the purpose
stated, of electrifying a matérial with one
sign only, and fr\on
of contacting the' material under insulated
conditions, with a conduit plate extension

A, C.source, the means,
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wire and the like in series in an A. C. supply
cireuit: with means of grounding the alter-
nations of each cycle thereof, opposite in
sign to the sign to be conferred on the ma-
terials; with means placed in series in the
A, (. circuit, of increasing the difference of
potential between the electric source of sup-
ply and the contact conduit plate and the
like; with insulator supports for all appa-
ratus; substantially as described.

36. In an apparatus for the purpose stated
of electrifying a material with one sign only
from direct current supply, means of bring-
ing the material in suitable form under in-
sulated conditions into contact with a con-
duit plate extension wire, and the like, in
series in a direct current supply circuit;

_with means of grounding the terminal of

the circuit of the sign thereof opposite to
the above sign; with means placed in the
current circuit, of materially increasing the
difference of potential between the source
of electric supply and the said contact con-
duit plate and the like.

87. A pulverizer mill and the like, of con-
ductor material; with insulator supports;
with means of electrically connecting the
metal parts with one pole of a direct cur-
rent supply circuit, the other pole being
earthed; with means of heating the pul-
verizer, and means of operating the pulver-
izer under insulated conditions.

38. A pulverizer mill and the like; with
insulator supports; with means of electri-
cally connecting the metal parts of the pul-
verizer with one pole of a direct current cir-
cuit, the other pole being earthed; with in-
sulator means of feeding the solids to be
powdered, into the pulverizer, and insulated
means for withdrawing electrified powders
therefrom; with insulated means for blow-
ing hot gases, air and the like into and
through the pulverizer, and transporting the
powders therefrom.

39. In the mechanism for the purpose de-
scribed, an electrifier apparatus comprising
a low frequency alternating current metallic
cireuit of which the earth forms. no part;
with one lead of the circult connected with
and having an extension trailer wire into the
interior of an electrifier conduit retort and
the like; with means of forcing under air-
free conditions, powders and gases and any
materials to be electrified with one sign only,
injected from a pulverizer and connecting
piping into and through said conduit and
thence into a neutral compounding furnace-

like vessel; with means of previously pul-

verizing the powders from suitable solids
under insulated conditions so as in part to re-
tain in the powders when injected into said
conduit the frictional electrification due to
the grinding and pulverizing; with means
of heating said conduit and vessel and con-
tents passing therethreugh fo a high suitable
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temperature, to insure the emission of elec-
trons from said passing contents ; with means
of automatically grounding such emissions;
* with means of confrolling and regulating the
& pressurn
movements through and within the conduits
and the compounding vessel; with means of
baving & succession of such conduits with

zones of increased pnewnatic and electrical ©

16 and heat pressures therein; and successive
zones of diminished pressure and increased
heat in the compounding vessel; and with
means of control of such electricity and heat
and pressures; with means of withdrawing

15 from the compounding vessel, the com-
pounded products fused and in powder form
and waste uncombined gases; with means

- of controlling the voltage in said cireuit and
the difference of potential at the said con-

20 duits; with a shunt circnit from said A. C.,,
circuit, having an interrupter selector there-
in, adjustable to pass to earth therethrough
only positive or only negative electrons from
each of the said conduits, such being of the

25 same sign as the electrons emitted by heat
and being of the sign opposite to the above
sign of the charge to be retained by the pow-
ders and the like upon contacting with the
interior of the said conduit; with resistance,

30 inductance and capacity, and a step-up

transformer, a volt-meter and ammeter and

a double pole circuit breaking switch in said

A. C., circuit; with insulator supports for

~all connecting pipes and apparatus; and di-

35 electric joints in connecting piping to other

apparatus not:in and part of the electrifying
apparatus as described.

40. In the mechanism for the purpose de-

seribed, an electrifier apparatus comprising

40 an alternating current metallic cirenit of

which the earth forms no part, in combina-

tion with a transformer to attain any desired

high voltage; with a frequency converter to

attain low frequency current; with means

45 of electrically connecting in series in said

circuit a suitable electrifier conduit, retort,

plate, extension wires within the conduit and

the like ; with means of forcing therethrough,

under air-free conditions, powders and gases

50 and any materials to be electrified with one

sign; with means of alternately intermit-

tently earthing from said- conduit and ma-

terials therein, the sign opposite to said sign,

in synchronism with the frequency of said A.

55 C., through and by means of a shunt from

said A. C. circuit and an interrupter selector

in the shunt circuit permitting only such

* one sign to pass to earth therethrough; with

means of heating said conduit retort and the

60 like and contents externally, to a high tem-

perature, sufficiently high to cause the emis-

sion of electrons from the hot powders pass-

ing through the conduit, with means of

-earthizg the said emitted electrons by con-

85 taot with the inver surface of said electrifier

and temperature and velocity of

23

conduit when such is a conductor and upon
the extension of the wires of the circuit with-
in the conduit; with means of placing a
transformer into and out of said circuit;
with resistance, inductance and capacity, 70
volt-meter and ammeter and double pole cir-
cuit breaking switch in the said A. C. cir-
cuit ; with insulator supports for all connect-
ing pipes and apparatus, and dielectric’
joints in connecting piping. 75
41. In the apparatus for the purpose de-
scribed, an electrifier apparatus comprising
a direct current metallic circuit; of suitable
high voltage and amperage; witl means of
earthing either pole thereof through "a 80
manually adjusted pole changer in the cir-
cuit; with meang of connecting and placing
in series in the non-grounded terminal line
of the circuit, a suitable conductor electrifier
baffle and the like including wires within a 85
non-conductor conduit having connected
therewith, means of forcing a flow of the
material to be electrified into and through
said conduit, making and breaking contact
with the inner surface of the condwit rapidly 90
and violently, and thence flowing into a
compounding neutral furnace vessel; with a
non-inductive resistance in series in the non-
grounded terminal line; with a trailer-wire
extension connected with the non-grounded 95
Jead wire in the conduit, of 'a form permit-
ting the flow of the materials therethrough;
with means of regulating the velocity pres-
sure and temperature of the flow of the ma-
terials through the conduit; with means of 100
heating and attemperating the conduit to
high temperature; with means of increasing
the difference of potential at or near the con-
duit between the conduit contact wires and
the source .of electrical supply; with a cir- ‘165
cuit breaking switch, ammeter, volimeter,
galvanometer and pole changing switch in
the circuit; with insulator supports for all
connecting pipes and apparatus,
49. In the apparatus Tor the purpose de- 110
seribed, an electrifier apparatus comprising
a direct current metallic eireuit, of low volt-
age and suitable- amperage, of which the
earth forms no part; with means of convert-
ing the direct current to alternating current; 115
with means of increasing the voltage of the
A. (., through a step-up adjustable trans-
former; with means of converting the high
voltage A. C., to high voltage D. C.; with a
pole-changing switch in the high voltage 120
D. C. circuit, to earth either pole of said
latter circuit; with means of connecting and
placing in series in the non-grounded pole
line of the said High voltage D. C. circuit,
sundry extension wires of the latter within a 125
suitable conduit, and a succession of such
conduits; with means of forcing a flow in
suitable form of a material to be electrified
inte, through and out lof said conduits into
suitable dielectric qumpounding air-free ves-- 139
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sels in connection therewith ; with dielectric
joints for connecting the conduit with con-
necting pipes and dielectric sleeve supports
at connections with vessel; with means of
regulating, of increasing and decreasing the
velocity, pressure and temperature of the
materials being treated; with means of
heating and attemperating the conduits and
the said extension wires to high tempera-

ture; with means of increasing the differ- '

ence of potential between the wires within

the conduit and the electric source; with a -

circnit bréaking switch, rheostat, ammeter,
voltmeter, galvanometer in the high voltage,
D. C., circuit; with insulator supports for
all connecting pipes and apparatus.

43. In a mechanism for the purpose de-
scribed, an electrifier apparatus comprising
a primary direct current metallic circuit
of which the earth forms no part; with a
manually operated circuit breaking switch
in said eircuit; in combination with a motor
generator set and theé like, to convert said
primary D. C. to a primary A. C. of low
frequency ; with an adjustable step-up trans-

former to transform said primary A. C. to

high voltage, A. C.; with a rotary converter
and the like to convert said high voltage
A. C. to a second high voltage D. C.; and
in said second direct current supply circuit,
with a -manually changed pole changer
switch to ground either pole lead of said cir-
cuit, and the other lead being thereby simul-
taneously automatically electrically con-
nected with a conduit; and with an exten-
sion of said latter non-grounded lead wire
into said conduit, said extension being of
resistor material electrically heated; and
with a rheostat, a ground, a voltmeter and
an ammeter and a manually operated cir-
cuit breaking switch in the said second di-
ract current circuit; with insulator sup-
ports for all apparatus. A

44. In a mechanism for the purpose de-
seribed,-an electrifier apparatus comprising
a primazy direct current metallic civcuit of
which the earth forms no part; with a man-
ually opérated civeuit breaking switch in

said cireuit; in combination with a motor.

generator set and the like, to convert said
primary direct current to a primary alter-
nating current supply of single phase and
symmetrical; with a frequency converter to
reduce the frequency of said primary A. C.
to about 16 cycles per second; and with a
double pole switch and connecting wires to
connect such frequency converter in the pri-
mary A. C., circuit, with an adjustable step-
up transformer to transform said primary
A. C. to a second A. C. supply of high vélt-
age; with a rotary converter and the like
to convert said second A. C. to a second di-
rect current supply of. approximately like
high voltage; and with a manually changed
pole changer switch in the circuit of said
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second high voltage direct current supply,
adjustable to ground either pole lead of said
circuit, and the other lead being simulta-
neously thereby automatically electrically
connected with a suitable conduit, with
means of heating same, and with an exten-
sion of said latter lead wire into said con-
duit, such extension being electrically, heat-
ed; and with a rheostat, a ground, a volt-
meter, and an ammeter and a cireuit break-
ing switch, in the said second direct current
supply circuit; with insulator supports for
all apparatus.

45. In an apparatus as described, a pul-
verizing mill on insulator supports, with
non-conducting grind stones, with means of
duly feeding thereto, the materials ~for
grinding, and withdrawing therefrom the
materials pulverized, under insulated con-
ditions and under air-free conditions, and
into a means for grounding therefrom elec-
trons of one sign only. :

46. In an apparatus as described, a pul-
verizer made of conductor material; with
insulator supports; the conductor material
being electrically connected with one pole
of a D. C. supply circuit, the other pole
being earthed. : :

47. In an apparatus as described, a pul-
verizer mill and the like; with insulaior
supports; with means of hermetically seal-
ing and operating same; with means of pass-
ing therethrough a stream of a suitable gas
under pressure to carry therefrom into con-
necting conduits the powdered materials;
with means of electrically connecting the
metal parts of the pulverizer to and in an
A. C. circuit, with means of grounding
either alternation thereof automatically.

48. ITn an apparatus for the purpose de-
seribed, a U shaped retort tube and the like
open at the ends, with a detachable hermeti-
cally sealed door between the ends to permit
the  ingertion periodically of renewable
loose material in the loop of the U without
requiring supports therefor in the tube to
keep the same in place when gases are vic-
lently forced therethrough; with means of
hermetically joining the ends to conneéting
tube and apparatus for violently blowing
gases therethrough, under pressure; with
means for applying heat to the tube.

49, In the apparatus for the purpose de-
seribed, a centrifugal powder and - gas
blower made of conductor material, on_ in-
sulator supports, with its metal revolving
blades and frame electrically connected with
a D. C. metallic circuit whereof one pole is

earthed, with means of controlling the speed

of-the revolving blades, with means of pass-
ing powders and gases into and out of same
through suitable connecting piping under
insulated conditions and under air-tight con-
ditions. '

50. In an apparatus. for the purpose de-
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scribed, a metal cenirifugal powder and gas
blower with insulator supports; with its
metal revolving blower blades and metal
frame eléctrically connected with an A. C.
metaliic circuit whereof neither lead is
grounded ; with automatic means of earth-

- ing one alternation of each cycle of the al-

19

15

-gseribed, & centrifugal
blower, with revolying
supports; In combination with means of

ternating current; with means of passing,
sucking and forcing powders and gases con-
tinuously into and ouk of the blower through
suitable connecting piping, with means of
externally heating the pipes for
and the frame of the blower; all under in-
sulated conditions and under air-tight con-
ditions. ' I

51. In a mechanism as described, a pow-
der and gas blower twyer with insulator
supports; with 2 propelier-like perforated
blade fixed at and 1n its mouth, and electyi-
cally connected in series with an electric
supply cireuit whereof no part is grounded,
and with means of automatically grounding
either sign therefrom.

82, In an apparafus for the purpose de-
powder and gas
arms; with insulator

elecirifying the metal parts with one sign
only, the opposite sign of the electric cir-
cuit supplying ‘such being earthed; with
means of heating the metal parts.

powders

\
Y]

By
&

53. In the mechanism as described, an in-
sulated injecting-jet nozzle, of resistor ma-
terial, with insulator supports, and elecéri-
cal connections {rom the nozzle, in scries
with an electrical circuit for heeting same
to-high temperature, with means of bring-
ing powders and gas in contact therewith
during projection thereof, with means of
electrically earthing thermal electrons emit-
ted therefrom, as described.

54. In an apparatus as described, o means
of separating powders, including dust, from
gases, consisling of a U shaped tube, in
gas five to a chimney and the like, in combi-
nation with a coarse .dust-filtering mass
loosely held in the loop of the U tube and
without other support, and the mass having
ample interstices and passage-ways for the
fiow of the gas therethrough: with & her-
metically closed door and doorway in the U
tube permitting the withdrawal of the mass
and the powders intercepted thereby, and
the renewal of the mass without removiug
the U tube from the fiue.

in testimony whereof T have }
fized my hand in the presence of

JACGH

wreto af-
two wit-

E. BLOOM.

nesses.

Witnesses :
Apr. I. Soronon,
Eaania Broom.,
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